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FUNDAMENTAL RULES. 


Object of the Society. 

1. The object of the Society is to receive at its stated meetings original 
papers on subjects of Science, Art, Literature, and Philosophy, and especially 
on such subjects as tend to develope the resources of Australia, and to 
illustrate its Natural History and Productions. 


President. 


2. The Governor of New South Wales shall be ew officio the President 
of the Society. 


Other Officers. 
3. The other Officers of the Society shall consist of two Vice-Presider ts, 
a Treasurer, and two or more Secretaries, who, with six other Members, shall 
constitute a Council for the management of the affairs of the Society. 


Election of Officers. 
4, The Vice-Presidents, Treasurer, Secretaries, and the six other Members 


of Council shall be elected annually at a General Meeting in the month of 
May. 


Vacancies during the Year. 


5. Any vacancies occurring in the Council of Management during the 
year, may be filled up by the Council. 


Fees. 

6. The entrance money paid by Members on their admission shall be 
One Guinea; and the annual subscription shall be One Guinea, payable in 
advance, 

The sum of Ten Pounds may be paid at any time as a composition for 
the ordinary annual payment for life. 


vill 


Honorary Members. 


7. The Honorary Members of the Society shall be persons who have 
been eminent benefactors to this or some other of the Australian Colonies, 
or distinguished patrons and promoters of the objects of the Society. Every 
person proposed as an Honorary Member must be recommended by the 
Council and elected by the Society. Honorary Members shall be exempted 
from payment of fees and contributions, they may attend the meetings of 
the Society, and they shall be furnished with copies of transactions, and 
proceedings, published by the Society, but they shall have no right to hold 
ottice, to vote, or otherwise interfere in the business of the Society. 


Confirmation of Bye-Laws. 
8. Bye-Laws proposed by the Council of Management shall not be 
binding until ratified by a General Meeting. 


Alteration of Fundamental Rules. 


9. No alteration of or addition to the Fundamental Rules of the Society 
shall be made, unless carried at two successive General Meetings. 


BYE-LAWS. 


Ordinary Meetings. 

1. An Ordinary Meeting of the Royal Society, to be convened by 
Public Advertisement, shall take place at 8 p.m., on the first Wednesday in 
every month, during the last eight months of the year. These Meetings will 
be open for the reception of contributions, and the discussion of subjects of 
every kind, if brought forward in conformity with the Fundamental Rules 
and Bye-Laws of the Society. 


Council Meetings. 
2. Meetings of the Council of Management, shall take place on the last: 
Wednesday in every month, and on such other days as the Council may 
determine. 


Contributions to the Society. 

3. Ccntributions to the Society of whatever character, must be sent to 
one of the Secretaries, to be laid before the Council of Management. It will 
be the duty of the Council to arrange, for promulgation and discussion at an 
Ordinary Meeting, such communications as are suitable for that purpose, as 
well as to dispose of the whole in the manner best adapted to promote the 
objects of the Society. 


Ordinary Members. 

4. Candidates for admission as Ordinary Members to be proposed and 
seconded at one of the stated meetings of the Society. The vote on their 
admission to take place, by ballot, at the next subsequent meeting ; the 
assent of the majority of the Members voting at the latter meeting being 
requisite for the admission of the Candidate. 


New Members to be notified of their Election. 
5. Every Member shall receive due notification of his election, together 
with a Copy of the Fundamental Rules and Bye-Laws of the Society. 


Introduction of New Members to the Society. 
6. Every Candidate duly elected as Member should, on his first attend- 
ance at a Meeting of the Society, be introduced to the Chair, by his proposer | 
or seconder, or by some person acting on their behalf. 
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Annual Subscriptions, when due. 
7. Annual Subscriptions shall become due on the first of May for the 
year then commencing. The Entrance Fee and first year’s Subscription of a 
New Member shall become due on the day of his election. 


Members whose Subscriptions are not paid to enjoy no privileges. 
8. Members will not be entitled to attend the.Meetings or to enjoy any 
of the privileges of the Society until their Entrance Fee and Subscription 
for the year have been paid. 


Subscriptions in arrears. 

9. Members who have not paid their Subscriptions for the current year, 
shall be informed of the fact by the Treasurer. If, thirty days after such 
intimation, any are still indebted, their names will be formally laid before 
the Society at the first Ordinary Meeting. At the next Ordinary Meeting, 
those whose Subscripticns are still due, will be considered to have resigned. 


Expulsion of Members. 

10. A majority of Members present at any Ordinary Meeting, shall have, 
power to expel an obnoxious Member from the Society, provided that a 
resolution to that effect has been moved and seconded at the previous Ordinary 
Meeting, and that due notice of the same has been cent in writing to the 
Member in question, within a week after the Meeting at which such resolution 
has been brought forward. 


Admission of Visitors. 

11. Every Ordinary Member shall have the privilege of admitting one 
friend asa Visitor to an Ordinary Meeting of the Society, on the following 
conditions :— 

1. That the name and residence of the Visitor, together with the name 
of the Member introducing him, be entered in a book at the time. 

2. That the Visitor does not permanently reside within ten miles of 
Sydney, and, 

3. That he shall not have attended two meetings of the Society in the 
current year. 

The Council shall haye power to introduce Visitors, irrespective of the 
above restrictions. 


Management of Funds. 
12. The Funds of the Society shall be lodged at a Bank, named by the 
Council of Management. Claims against the Society, when approved by the 
Council. shall be paid by the Treasurer. 


Audit of Accounts. 
13 Two Auditors shall be appointed annually at an Ordinary Meeting 
to Audit the Treasuret’s Accounts. The Accounts as audited to be laid 
before the Annual Meeting in May. 
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ANNIVERSARY ADDRESS, 


Delivered May 12th, 1869, by the Rev. W. B. Clarke, MA., 
F.G.S., §c., Vice-President. 


GentteMen of the Royal Society,—According to annual 
custom, and in compliance with the request with which I have 
been again honoured by the Council, it devolves upon me to 
address you at the commencement of a new session. 

I would very much have preferred that one of our younger _ 
and more able members had taken my place this evening; but 
I do not wish to be unmindful of the responsibilities of an 
official position, nor of the use there may be in briefly noticing 
the several topics on which I will now proceed to speak. 

Since our last session closed, one of the objects mentioned 
in my Inaugural Address in 1867 has been attained. I refer to 
the remarks made by me respecting the erection of some lasting 
testimonial to the memory of Captain Cook, the first, and till 
recently, the only record of the kind having been the work of 
the original Society from which this has sprung. 

The hundredth anniversary of the landing of the great 
navigator has been anticipated one year, and the work has been 
commenced under the most favourable auspices and most 
appropriately by H.R.H. the Duke of Edinburgh, who, a month 
or two since, again visited these shores. 

It is satisfactory for us to know, that though this Society was 
not invited to any assistance in the ceremony, the Centenary will 
not pass without the completion of a design which will embellish 
the city and express the gratitude of the community. 

Turning now to ourselves, I am glad to be able to congratulate 
you upon what ought to be considered an improving state of 
our affairs. The report which will be read to-night proves that 
our members have recently increased, and the funds will, of 
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course, necessarily increase with them. And on looking to the ~ 
work done during the past year, we have no reason to think that 
the spirit of the Society has suffered any loss of zeal. The 
volume of Transactions for 1867 has been completed and dis- 
tributed to the members (though, I believe, not offered for sale 
to the public), and though deficient in a brief abstract of the 
business of the Committee meetings, and of discussions on 
papers read at the monthly meetings, which sometimes lead to 
hitherto unrecorded communications of value and interest; that 
volume will show that the Society has not been idle. Nor in the 
list of papers brought before you in 1868 is there less evidence 
of vitality. The following is the order in which they were 
read :— 


List of Papers read before the Royal Society of New South 
Wales. 1868. 


1. June 8rd—“ Opening Address,” by G. R. Smalley, Esq. 

2. July 1st—“On the value of Earth Temperatures,” by G. 
R. Smalley, Esq. 

3. August 5th—‘On the Improvements effected in Modern 
Museums in Europe and Australia,” by Gerard Krefft, Esq. 

4. August 14th, adjourned meeting—“On the Hospital 
Requirements of Sydney,” by Alfred Roberts, Esq. 

5. September 2nd—“ On the Causes and Phenomena of 
Earthquakes, especially in relation to shocks felt in Aus- 
tralasia,’ by the Rey. W. B. Clarke. 

6. October 14th—“ On the Water Supply of Sydney,” by 
Professor Smith. 

7. November ‘11th—‘“ On the Distribution of the Australian 
Volutes,’’ by James Cox, Esq., M.D. 

8. December 2nd—“ Results of Wheat Culture in New South 
Wales during the last ten years,” by Christopher Rolleston 
Esq. “Remarks on the Dry Harth System of Conservancy,” 
by Edward Bedford, Esq. 

9. December 9th, adjourned meeting—“ On Pauperism of 

New South Wales—past, present, and future,’ by Alfred 


Roberts, Esq. 
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As the papers just enumerated have not yet been collectively 
published, they cannot be subjected to any general investigation 
now; but IJ think it right to make a remark in connection with 
one of them, that on Harthquakes. (No. 5.) Objections were 
raised by one or two writers in the public journals to the view 
taken of the earthquake sea wave, as propagated by the shock 
off the coast of South America to California, the Sandwich 
Islands, New Zealand, Queensland, New South Wales, Victoria, 
South Australia, and as far as King George’s Sound in Western 
Australia. It was objected, that the sea-wave was not so propa- 
gated as to travel at the rate of 400 miles per hour; and the 
author of a pamphlet, published in Melbourne, considered the 
view that such was the case to be a subject of ridicule. It may 
be sufficient to remind such objectors, that the daily “tidal 
wave ” itself is known to travel at more than double the speed 
assumed, rising to the eastward of us, and in succession visiting 
the lands between us and the coasts of northern Europe ; and 
that they have neglected to consider that the velocity of waves 
of translation in deep waters, such as those of the Pacific, has 
been already defined by accurate calculations, and may be used as 
a means for ascertaining the depth of the ocean. Theanonymous 
writer of the pamphlet in question hopes never again, after his 
attempt to refute it, to hear of such a proposition; but if he 
inquire, he will find it is one which has already the acknowledged 
sanction of the most eminent physicists in Europe, as well as 
that of the Astronomer of the colony in which his objection was 
made. He inay be referred also to the last Quarterly Review. 
So far as the earthquake sea-wave was regarded by myself it 
was in strict accordance with facts, as was demonstrated, when 
after a considerable time, the conjecture that the impulse (as 
stated at our last September meeting) probably came from South 
America was confirmed. 


The learned mathematical treatise by the Chief Justice of 
Queensland, although beyond the appreciation of many, does 
honour to the pages of our new volume, emanating as it does 
from the President of the Philosophical Society of Queensland 
We may infer that the highest powers of reason are likely to be 
discharged in duties which affect the whole community, when 
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their exercise is made the amusement of leisure to a man in 
high judicial position. 

Our associate Mr. Krefft, the able Curator of the Australian 
Museum, has given a valuable catalogue of the Vertebrata of 
Tasmania, including remains (partly fossilised) of Malmaturus 
Benettii and Phalangista fuliginosa, found by Mr. Wintle, of 
Hobart Town, in the caves of Glenorchy. Though they do not 
exhibit any very great geological antiquity, yet they are of deep 
interest when we consider that our Australian caverns contain 
the mingled relics of extinct and living genera. Whatever may 
have been the processes by which caverns were filled during the 
Pleistocene epoch, it is clear that similar processes must have 
been in operation during some part of the present epoch; and- 
although no human remains have been found in Australasia 
mixed with bones of mammalia, yet the Glenorchy caves in 
Tasmania when further explored ; those discovered by Mr. Selwyn, 
near Mount Macedon, in Victoria; the Wellington Caves in this 
colony, recently re-explored with much success by Mr. Krefft, and 
those at Yesseba, near the Macleay River, visited by Mr. Rudder, 
may be found hereafter to be of like age with that at Engihoul, 
near Liege, in Belgium; or that of Bise, in France. The 
osseous remains of extinct marsupials in the Darling Downs of 
Queensland have often attached to them testacea (a case parallel 
with that of Bise) of species still living in the creeks of that dis- 
trict. It has long been known, that im the caves of this colony, 
remains of Thylacinus of a species still living in Tasmania, but 
here extinct, and also of a wombat (P. latifrons) now extinet in 
this colony, but living in South Australia, are found with the 
other relics. 


The processes of extinction must, therefore, have been gradual, 
locally operating, yet affecting distant areas, and not always con- 
temporaneously. It would seem also, that the separation of the 
Australian Continent from Tasmania must have taken place in 
the lifetime of still existing species, for the Thylacinus in question 
was once common to both areas, aud these, therefore, must have 
been connected. 

A grant of money was some time ago made by our Legislature 
for the exploration of caves. It would be advisable if it were 
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applied in the investigation of the Yesseba, the Coodradigbee, the 
Fish River, and some Abercrombie caves. 


Mr. Wintle has more recently distinguished himself by another 
discovery. At the height of from three to four thousand feet, on 
Mount Wellington, near Hobart Town, he found in the rocks of 
considerable antiquity vegetable fossils named Hndogeni-phyllites 
(i.e. an endogen plant) by Professor M‘Coy; an occurrence of 
some interest, inasmuch as endogenous plants have only hitherto 
been found in formations not older than the upper Cretaceous. 
whereas the particular beds on Mount Wellington may be 
Palxozoic. From Mr. Wintle, I received the specimens now 
produced. 


The occurrence of endogenous plants in such deposits seems, 
however, to be no greater anomaly than many other occurrences 
in the distribution of fossil plants recently noticed, such as Aus- 
tralian forms in the upper cretaceous beds of Aix-la-Chapelle. 


Since I read the papers in our Transactions “On the auriferous 
and other metalliferous districts of Northern Queensland,” I 
have learnt some interesting particulars from my two friends, Mr. 
Daintree and Mr. Aplin, which I may be allowed to mention. 
It is satisfactory to me to be able to state, that the places indi- 
cated by me in those papers have been found to realise the 
expectations I had formed ; and this is particularly the case with 
M‘Kinlay’s range, andthe country at the head of the Burdekin, 
where gold is now being found. And from my friend Mr. Lands- 
borough, the Resident on the Gulf of Carpentaria, I learn that 
there is every prospect of the future prosperity of that distant 
region. 


There are, certain remarkable differences between the 
gold-fields of Queensland and some of those in the Southern 
colonies. Notwithstanding the surprising richness of much of 
the quartz on the Mary River, it would appear that the lodes or 
reefs do not occur generally as in Victoria, and parts of New 
South Wales in slates of the Silurian epoch, butin diorite or amidst 
granite. Moreover, the strike of the lodes is occasionally 
rectangled to those just named, being then from east to west, 
instead of from north to south, 
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There are exceptions, however, even in Victoria, for the reefs 
of Wood’s Point, in the Australian Alps, run through diorite. 

In the northern division of Queensland, as on the Cape River, 
some of the gold occurs as threads traversing the quartz, which 
are difficult to be separated. In fact, nothing is more 
variable than the occurrence of gold in matrix; as may be seen 
by comparing it from those places just mentioned with one of 
the gold rocks of the north-east of New Zealand, where Silica 
and Gold almost equal in quantity occur in a mixed solid mass: 
Mr. Hacket in his Report of 15th April last, states that at 
Gympie, gold sometimes occurs there in threads and wires as 
cementing quartz. 


In my short paper on the Mary River, I stated that the gold 
was in patches. This is confirmed by Mr. Aplin, who, in a letter 
dated 8th April, states that the fields he had then visited, viz., 
Jimna, Gooroomjam, Talgai, and even Gympie, are “ very patchy 
and limited in extent. Still they each possess characters differ- 
ing from each other and from the most of them in Victoria, and 
are certainly interesting in a scientific sense. It really seemg 
to be the case here that slate and sandstone country, with quartz 
veins, 1s not the auriferous portion of a gold-field. At Gympie 
there are fine looking quartz reefs among the slates, but all the 
auriferous ones are confined to that portion of the gold-field 
which is occupied by Diorite.” “The alluvial is on the boun- 
dary of granite and slate rocks. At Gooroomjam there is is no 
quartz even in the alluvial, and one quartz vein, two or three 
inches wide, in diorite, but without gold. The gold here has eyi- 
dently been derived from the greenstone, as, with the exception 
of numerous nodules of hematite, the whole of the drift material 
consists of greenstone fragments. At Talgai also the reefs are — 
east and west. Not a meridional one out of the twelve that have 
been opened. Most of them are in a hard cherty rock, without 
cleavage or lamination, and the bedding very obscure. One or 
two of them are in a hard siliceous sandstone, but they can 
hardly be called reefs, and are really nothing more than an 
assemblage of strings of quartz with sandstone partings.”*. 


These results of Mr. Aplin’s researches are valuable to our- 
selves. They indicate also the truth of a doctrine I have endea- 
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voured to enforce, that those who look for gold according to the 
hypothesis that it can only be found under one set of conditions, 
are not always likely to succeed. “ Quartz veins in slates” is 
the stereotyped notion of thousands, without even considering 
that slates may be of various geological epochs, and California 
was once quoted as justifying a search for gold in this colony, 
though the age of the gold rocks in the former country is very 
far distant from, and very much more recent than that of the 
latter. Mr. Hacket has recently furnished me with a valuable 
map of the reef at Gympie. These occur in dioritic schists, and 
not in lies uninterruptedly, but in steps, as if occasioned by 
faults. Some run E. and W., others 8. and S.W. 


In Southern Queensland, and even so far north ay the East 
Burdekin country, the surface is strewn with loose fossils of Car- 
boniferous and Devonian age, and it is not unlikely the matrix of 
some of the gold was in part originally of the same epochs. Such, 
too, is the actual view of Mr. Daintree respecting certain areas 
in Northern Queensland. 


I have ascertained, by examination, that sulphide of lead 
(Galena) exists in Queensland under circumstances that make 
it an indication of gold: just as in parts of Victoria the 
auriferous veins are often charged with Galena. On comparing the 
examples, I see a great resemblance. In one place in the latter 
colony, the gold is attached in crystalline particles to the lead 
ore, but without combination with the contained silver. - Re- 
cently some very fine lead has been produced from a rich ore at 
Woolgarlo, near Yass, the age of which cannot be older than the 
base of our Carboniferous rocks, as in a direction not far off the 
lead veins are charged with fossils of that age—a curious fact 
analogous with the existence of casts of Silurian fossils in the 
copper lodes of Bombala. 


A report from Mr. Daintree has only reached my hands a 
week ago. It is a most valuable document, and is accompanied 
by an admirable map. From it I learn that the anomaly of the 
Tulgai gold lodes running east and west is not exactly the case 
in the Cape River district. Mr. Daintree considers them to have 
there a general trend along the meridian ; but he distinctly shows 
that they are accompanied by felspathic elvans, to which he attri- 
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butes a gold-producing agency ; and in one instance the Felstone 
porphyry, or Elyanite, was undoubtedly found to be the matrix 
itself, as its broken up fragments were very remunerative. The 
gold there is like the black Canoona gold, covered by manganic 
iron. In this spot there is no slate and no quartz; the inference 
is, therefore, sound. Moreover, where, in its extension, this 
Hlvanite did traverse slate, there the deposits of gold were richest, 
In other localities the gold is carried by quartz. Galena (as I 
have already stated), copper, and iron pyrites, are metals asso- 
ciated with the gold. 


The strike of these Silurian slates is from 8.E. to N.W.; their 
average dip, 8.25 W. The quartz lodes, which sometimes appear 
as continuations of the elvans, dip W. 138. Granite bounds the 
field, and that also is traversed by quartz and elvans, but the 
gold does not appear to be continued in such quartz. However 
there is, probably, a connection of some kind. 


The association of Porphyry with Granite in some of our New 
South Wales gold-fields was reported by myself, and it is noto- 
rious what an amount of gold was obtained at Araluen, where g 
porphyry dyke or elvan cuts through the granite. 


Mr. Daintree gives ground of hope for a wide extension of the 
field when the vast area of the slates beyond shall have been 
searched ; but he regards, what to some may be a new feature — 
Elvanite as a chief indication. He compares the occurrence of 
the diorites of Gympie, the serpentine dyke of Canoona, and the 
hornblendic and felspathic dykes of Mount Wyatt, as similarly 
influencingthe production of gold, traversing as some of them, mem- 
bers of the Silurian formation. He further confirms my previous 
statements respecting the extension of the Secondary rocks of 
the Maranoa and Barcoo, pointing out their spread from the 
Thomson to which I had traced them, 300 miles further up to 
M‘Kinlay’s range. This repors is the more welcome to me, as I 
had eight months ago received from the accomplished author a 
numerous series of photographs and a fine collection of the rocks 
and minerals of the region described. I have also had from Mr. 
Holmes, the discoverer, copper and gold from the Leichhardt and 
from Messrs. Henry and Sheaffe, the ores of the Cloncurry, men- 
tioned in my paper of 1867, and Mr. Daintree states that these 
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ores occur in lodes which follow the meridional! strike of the Cape 
River lodes, and are, therefore parts of one same great mineral 
region. 

I have dwelt on these facts, not alone because I am personally 
interested in them, but because they belong to the progress of 
the year 1868, and cannot but be equally interesting to many 
here present. Jam well satisfied to mention that these papers, 
which form a part of our Transactions, were sent to the Home 
Government by Sir George Bowen, before his Excellency de- 
parted for New Zealand, with a despatch, in which he gave me 
full credit for my exertions in favour of Queensland; the whole 
bemg transferred for publication, by the Secretary for the Colo- 
nies, to the Royal Geographical Society. 

Whilst on the subject of gold, I cannot omit to interpolate 
here the mention of a valuable paper (which I saw for the first 
time yesterday), by one of our associates, Mr. F. B. Miller, of 
the Sydney Mint, “On the application of chlorine gas to the 
toughening and refining of gold,’ which was published in the 
Journal of the Chemical Society in December last. 

It is well known how scientifically the author has conducted 
his work in the establishment to which he belongs, and the pre- 
vious records of our Society contain evidence of his endeavours 
to overcome acknowledged difficulties in the separation of gold 
from certain combined mineral matters. He has now come for- 
ward with a cheap and effectual process for simplifying the re- 
fining of the precious metal. 

In this memoir which details his experiments in the process ~ 
now patented at home, and which appears to be very successful, 
he does two other of our Associates, Mr. Hunt and Dr. Leibius, 
the justice of recognising “their valuable suggestions and assist- 
ance’ in reducing the new plan of refining to a workable 
method, and for “their earnest encouragement under difficulties.” 
It is pleasant to see such recognitions as these among fellow 
labourers in the field of science, where with right-hearted men 
there is the feeling of true brotherhood. 

The Sydney Mint has, on a former occation, added another 
name to the list of public benefactors in the person of Mr. 
Jevons, whose more recent work on Coal was one of undoubted 


merit, receiving as its due the attention of the Parliament and 
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Scientific bodies of Great Britain. Mr. Jevons was a member 
also of this Society. 

The papers on Scurvy, by our excellent Treasurer, and that on 
Mortality, by one of our Secretaries, whose careful reasoning it is 
pleasant to follow, will prove that our pursuits are not confined 
to aids of wealth or questions of physical science, but that the 
public health and social advancement find able advocates among 
our members. 

The last paper in the volume under notice, by my learned col- 
league the Government Astronomer, is of a curious characters 
There is in it a combination of concentrated knowledge and 
minute observation. It touches the theory of vibrations, which 
has a wide field and is destined hereafter, we may believe, to lead 
to important practical discoveries, explaining many hidden phen- 
omena. Mr. Smalley is conducting some very important mea- 
surements connected with the Geodesic survey, not far from Lake 
George ; and he has only recently returned from the settlement 
of the true Boundary line between New South Wales and South 
Australia, in which he has, in combination with our friend Mr. 
Todd, of the Adelaide Observatory, and Mr. Ellery, of Victoria, 
taken part in some intricate calculations. One fact, incidentally 
mentioned in Mr. Todd’s report, struck me much when I read of 
it. The observer determined that the velocity of the galvanic 
communication between Sydney and Adelaide was at the rate of 
11} (41:250) miles per second. This is at the rate of 40,500 
miles per hour. At this speed a communication would reach 
London in twenty minutes, so that the words of Oberon can be 
realised by our telegraphists :— 

“We the globe can compass soon 
Swifter than the wandering moon.” 
literally performing the act of Puck in the Midsummer’s Night's 
Dream :— 
“T'll put 
A girdle round the earth in forty minutes.’ 

When I think of these abridgments of time, I feel that we 
waste it often very wantonly, and, perhaps, with this acknowledg- 
ment, I ought to waste no more of yours to-night; but though 
such fairies as Mr. Cracknell, such brownies as Mr. Russell, and 
such sprites as Mr. Todd, can whisk a message across a hemis- 
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phere in less time than I have now been speaking, I must crave 
your indulgence a little longer for a few other memoranda that I 
have set down for notice. 

Since we last met,a new industry has commenced in our own 
colony, which I hope will realise tho expectations of those who 
are engaged in maturing it. 

In the year 1843, I obtained from the neighbourhood of the 
Cudgegong River a sample of native Mercury, which at the time 
did not appear to have any great importance. It was at first 
supposed, from the small amount, to have been derived from a 
broken barometer; as a similar accident occurred to myself in 1851, 
near the head of the Shoalhaven River, and the loose globules 
were found and reported by a subsequent visitor to the spot as 
one of commercial promise. Moreover, in the paper on the ores 
of Mercury, which I read before the Philosophical Society in the 
year 1858,I mentioned three other incidents, as on the Page River, 
on the Murray, and in Tasmania, occurring without any subsequent 
discoveries. But after ten years from the last date, we have full 
conviction that a rich ore of Mercury does exist in the neighbour- 
hood of the first find of quicksilver; and those who saw the mag- 
nificent lump of ore exhibited by the Colonial Treasurer 
last week, at the Agricultural Society’s show—accompanied by 
the quicksilver distilled from similar ore—must have felt that the 
colony in its copper, lead, tin, bismuth, antimony, gold, and 
mercury, promises to attain to the eminence of a rich mineral 
country. 

In 1858, I was favoured by Colonel Gibbes with a statement 
of the value of mercury imported into this colony for five yearg 
up to the end of 1857, which was £3241. By a similar kindness 
on the part of the present Collector, W. A. Duncan, Esq., I am 
now enabled to mention, that from that year to the end of 1868, 
the imports were valued at £20,519, of which there was an 
export to the value of £10,515, or about half. The exports from 
1853 to 1857, Ido not know. But the average import for five 
years was £649, and, deducting the export, for the second period 
from 1858 to 1868 inclusive, the average retained :import was 
upwards of £900. So that whilst the consumption here was 
increased half as much again, an export equal to that increase 
has gone forth to the other colonies. Ay the present tendency 
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of gold production is in the direction of reef gold, there will, of 
necessity, be an increased demand. 

I am glad, therefore, to say, on the best authority, that since 
the commencement of the search for Cinnabar, the Cudgegong 
mine has sent to the company working it a considerable amount 
of ore, and that from the ore different trials, by Mr. Watt, have 
produced from 380 to 50 per cent. of quicksilver, though that 
may be taken as excessive on the average of the lode. 

As in other countries, so at Cudgegong, the geological age of 
the formation appears to be Silurian in the neighbourhood of 
overlying Carboniferous deposits. I may refer inquirers for the 
evidence as to the age of the quicksilver rocks of Spain to 
the paper read by me, already named. 

There is one other product of which I would wish to say a 
word ortwo. ‘The display of mineral oils from the cannel of 
Mount York and the coal shales of Mount Kembla, made at the 
Exhibition last week, was sufficiently encouraging to recompense 
any public disappointment at present experienced in other 
localities. So far, however, from discouragement arising from 
the fact that the peculiar condition of the coal seams is limited, 
in every case, to a comparatively small area, caused by the con- 
centration of the volatile ingredients in certain spots, whilst the 
rest of the seam retains its condition of ordinary coal (for such 
is the case near Mount York and at Anyil Creek, the one in the 
upper and the other in the lower coal measures ;) this very circum- 
stance shows that no coal seam is excluded from the possibility 
of exhibiting the phenomena in question. 

In a paper of mine, read before the Geological Society in 1866, 
it was stated that the cannel of Stoney Creek (which for a time was 
submitted to distillation on the North Shore) belonged to seams 
that, by an anticlinal at Harpur’s Hill, descended to the level of 
Anvil Creek, where I saw the coal in 1842, in connection with the 
marine fossils; the presumption, therefore, was that oil-bearing 
coal would occur there. This was realised by some trials made 
by Mr. Keene, the Inspector of Coal Mines, in 1868, and in his 
valuable collection from the coal measures, at last week’s Exhi- 
bition might be seen samples of all the varieties of coal, from the 
ordinary mineral to the peculiar woodlike crystalline cannel, which 
recalls to the mind the product of Petrolia. 
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My section from Stony Creek to Anvil Creek was published 
in the 6th volume of the “Transactions of the Royal Society of 
Victoria. 

Since then I have sliced and set for examination under the 
microscope portions of all the oil-bearing cannels from near 
Hartley, Kembla, Mount Victoria, Cox’s River, the Grose, Stony 
Creek, Anvil Creek, Colley Creek, and from a spot near Circular 
Head, on the north-west coast of Tasmania; and in them all I 
recognise a common feature—the existence of yellow resinous- 
looking translucent spots, which induced me in 1861 to mention 
resin, in a notice of the subject printed in the New South Wales 
Catalogue of the International Exhibition of 1862. 

As itis now determined that where the largest specimens of 
coal plants of Europe occur the seams are thickest, so the infer- 
ence must be, that where certain trees of the Australian coal 
period occurred in our seams, there would probably be left some 
evidence of their existence. Such I assume to be the case, ard 
from it I deduce the further inference that all our coal seams 
whether upper or lower are of one continuous epoch ; and, if 80, 
the oil-bearing products of the coal pabulum may be looked for 
in any part of the coal measures though in none to any consider- 
able extent. 


I believe that the known extent of the mineral, near 
Hartley, does not exceed an area of 80,000 yards, but that is a 
considerable area. The Colley Creek cannel being full of sand 
and quartz grit, and having the external surface of a dried mud, 
and occurring with muddy deposits, seems to point out that it 
must have been once in a swampy condition, capable of receiving 
successive layers of grit washed into it from time to time, whilst 
the swamp was under water. 

Mr. Selwyn, of Victoria, in his late visit to this colony, came 
to a similar conclusion respecting the character of our oil-produ- 
cing beds as merely transmuted portions of ordinary coal-seams ; 
and the fact that the distinguishing fossils of the latter occur 
also in the woody cannel justifies the opinion, even if the passage 
were not as readily traceable as 1t is. 


Having mentioned Mr. Selwyn, I cannot refrain from expres- 
sing my regret that, after an expenditure of £100,000 on the 
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Geological survey he so admirably conducted, and before his 
work was completed, the Government of Victoria should have 
been compelled to break up the survey, and cause the withdrawal 
of its experienced Director. But I am glad he is on his way to 
succeed Sir W. Logan, who is retiring from the Survey of 
Canada. 

It may be satisfactory to our geological friends to know that 
before he left these shores he had the opportunity of visiting New- 
castle, Mount Victoria, and several spots nearer Sydney, and con- 
vinced himself that in the tough fight I have had on this question I 
had sustained my views on correct grounds, and had come to the 
only safe conclusion respecting the age of our coal deposits, 
As the Tasmanian survey is also broken up, Queensland is the 
only colony that maintains one in Australia. The general 
public will have, therefore, to depend as formerly on the unpaid 
labours of voluntary observers. Mr. Daintree’s report ought to 
be a sufficient encouragement to Queensland not to follow the 
Victorian example. If no other advantage arises from support 
by a Government, it, at any rate, enables work to be done Gf 
even not remunerated properly) which it falls hard on evena 
zealous labourer to provide for out of insufficient private 
resources. | 

Work such as that of the Victorian Survey when done once is 
done for ever, and is cheap enough at any cost to the occupiers 
of a new territory. 


I do not like to close these remarks without referring briefly 
to two of the societies which are working side by side with our- 
selves. The Entomological Society has not published any Trans- 
actions since 1866. But its able President, W. A. Scott, Esq., 
has during the interval given us the history of a Moth which has 
made itself of some influence for evil during the last few years. 
Some of its annoyances were described by myself in an account 
I gave of the numbers which infested the North Shore in 1867, 
where it was conspicuous also in 1851 and 1855. It is known by 
Mr. Scott’s description as Agrotis vastator ; but he has since in- 
formed me that its specific name should be changed. 


Tn 1851 I was camped on the snow under Mount Kosciusco, and 
from a horde that came down from the granite peaks into ourscanty 
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fire, I preserved a few, one of which, when compared with those 
that visited the North Shore, appeared to be the same. Some 
witless critic, who took exception to my remark that I had 
“counted more than 80,000,” when I ought perhaps to have said 
“calculated,” must have been afterwards consoled by Mr. Scott's 
statement, that in one paddock on the Hunter, some years since, 
they were so numerous that he “calculated” there were at least 
21,780,000. Mr. Scott very properly points out the appalling 
destruction these creatures are calculated to produce, when each 
pair has a progeny of 80,000. 

My chief object in now introducing this subject, is to state 
that last year, and even during this, several of these moths have 
been seen by mein a state of activity, and numbers have been 
destroyed in the building before infested by them ; and therefore» 
the probability is, that we shall have, in addition to the floods 
and drought, and other varieties of trials of the patience of 
cultivators of fields and gardens, to look forward to a future visita- 
tion from Agrotis vastator. A further reason for this notice is, that 
the Agrotis in question was assumed by me to be identical with the 
Bugong moth first brought into notice by Dr. Bennett, and on 
which the aboriginals used to feast luxuriantly. But it is now 
stated that the Agrotis vastator is not the Bugong moth, which is 
probably Ozxycanus fuscomaculatus, belonging to the family 
Hepialide, of the tribe Bombysites. 


Having so recently had the vegetable products of the colony 
brought conspicuously into consideration by the Annual meeting 
of the Horticultural, and the magnificent Exhibition of the Agri- 
cultural Society, it may not be out of place to remind those con- 
cerned that there is a vastator preparing, in due time, to send 
forth it legions to destroy fruit blossoms and devour the grass of 
the field. 

From modern Agriculture to Paleophytology is an easy traverse 
through the agency of Botany. One fact seems of sufficient 
importance to detain us a moment. 

The question of the age of the earliest deposits bearing evidence 
of ancient life is one that has occupied not only the Naturalist 
but the Theologian with many wild conjectures. After Hugh 
Miller had drawn up his parallel of epochs and days in one of 
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his last works, he must have been surprised to find the Azoic 
strata revealing a life-form in beds much lower than the most 
ancient strata he had argued from as the oldest. The Hozoon 
Canadense was shortly after discovered in the Laurentian rocks 
of Canada, far below the lowest Silurian. ‘Trilobites have also 
been lately found in the Longmynd or bottom rocks of England 
and Wales, 1560 feet lower than any previously found fossils. 
And now, to prove the unity of design in the works of the 
Creator, we hear of vegetable remains discovered in the Cambrian 
rocks of Sweden and South Wales, no previous land plant 
having been found in beds older than Upper Silurian. One 
of these plants which is taken to represent the whole, is 
called Hophyton Linneaum. This plant is monocotyledonous 
and allied to rushes; to the same class, in fact, as that before 
named as haying been found by Mr. Wintle. 


I have been anxious to allude to another branch of scientific 
inquiry, in order to invite attention to the discoveries made in 
1868 respecting the sun, meteors, and comets. 


Our time is so limited and I have already trespassed so much 
upon it, that I must omit most of what I had to say on one of 
these topics and refer you, gentlemen, to the last number of the 
Quarterly Journal of Science for a most compact account by Mr. 
Coombes of the flame like protuberances seen on the edge of the 
sun’s disc during total eclipses. These were in the long totality 
of the great eclipse of 1868, carefully photographed and examined 
by the spectroscope, which proved the existence of Hydrogen, 
Sodium and Magnesium inthe Sun. There is also therein a further 
account of the way in which the protuberances, which are shown 
to be connected with the spots on the sun, may be viewed at any 
time even when there is no eclipse. 


The application of photography to the heavenly bodies has 
furnished physicists with many convenient means of reference. 
Those of the sun I have not seen, but I possess some clever 
views of the moon; and I have now the pleasure of showing you 
what is equally interesting, a Photograph of a Thunderstorm at 
Rockhampton last January, done by the glare of the lightning, 
the flashes of which are depicted by itself, the plate haying been 
exposed for the space of a minute. 
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A question has arisen about the distance of the sun from the 
earth; and it has been found that the hitherto assumed measure- 
ment is incorrect. Professor Airey admits that that distance is 
too great by more than 8,000,000 miles ; and Sir J. Herschel 
that the error is equal to 1 in 31. Ata meeting last year of the 
Royal Geographical Society, the subject was discussed, and the 
speakers there and then agreed with the Astronomers that 
the proper way is to wait for the next Transits of Venus, which 
will be in 1874 and 1882, the present distance having been calcu- 
lated from the transits of the same planet in 1761 and 1769. 
Airey has distinctly shown the uselessness of all other methods. 

_ An ingenious writer in this city (not I believe a member of our 
society) having made several attempts to bring before you a 
method proposed by him to measure this distance, those members 
of the Council who are most familiar with such 
subjects, and to whom it was referred, recommended that the 
papers should not be received, simply because the method pro- 
posed was impossible, though if possible, it was good. They did 
not, therefore, see any object in discussing as a strict means of 
measurement that which could not be possibly ascertained. I 
deem it my duty to say this, because I am quite sure the Council 
have never acted except for the general benefit, and the Society 
which has at least three good astronomers might be made respon- 
sible in the opinions of astronomers abroad, for giving the sanc- 
tion of their consideration to that which the most eminent among 
them hadalready proclaimed useless and ¢mpossible. For myself, 1 can 
say, that I should be sorry that any discourtesy should be exhib- 
ited by any ofus; but having been appealed to asa sort of referee 
on the question, I can only call attention to the third Bye-law of 
our Society which leaves the expediency of receiving any paper 
oftered for reading and discussion, altogether in the hands of the 
Council. | 

Attention has been called to the remarkable displays of falling 
stars, which are now ascertained to be annual and periodical. 
These were first noticed by Humboldt in Cumana, in 1799, and 
since in Europe as well as in America at various times from the 
year 1832. 

In 1833 and up to 1835 I was engaged in correlating terrertrial 
and meteorological phenomena, and gave a published opinion, 
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with some perseverance, that these falling stars were merely elec- 
trical meteors. I have since found that I was mistaken ; but Mr. 
Espy, in America, and other writers besides myself, dissented also 
from the view taken of them by Dr. Olmsted. So much evidence 
has been since collected, that without denying that there may be 
meteors due to electrical action, it is maintained with every 
ground of reason, that the displays in question are occasioned by 
the earth in her orbit crossing or coming near a vast elliptical 
hoop or band of solid bodies revolving round the sun, and about 
90,000 miles broad, which is subject to undulations that occasion- 
ally throw them out of their usual course, so that the earth en- 
counters them sometimes unexpectedly. As the calculated 
velocity of such bodies is from 18 to 36 miles per second, and as 
the heat generated by friction with the earth’s atmosphere at 
such velocities would, according to Tyndall, cause combustion 
and volatilization in some instances, we may account for the 
brightness of the meteors and the infrequent discharge of Aerolites, 
though these must be far more numerous than is generally 
known. 

The Zodiacal light is also held to be of similar constitution, 
and one of Professor T'yndall’s conjectures is, that these meteoric 
bodies constantly falling into the sun, and battering him with 
indescribable force, are sources of that heat which requires to be 
continually renewed. 

The 13th November, 2nd January, 20th April, and 10th August, 
are days when these displays are most common; but it has been 
determined that there are fifty occurences annually, each with 
its proper Radiant, or point in the heavens, from which they 
appear to proceed. Such a display has not been seen, I believe, 
in Australia; at least, though I have seen many grand meteors 
here (which might be connected with such a shower), I have never 
witnessed any such display as I saw m 1834. The Cape of 
Good Hope is in nearly the same parallel as Sydney, and in 1882 
the shower was visible at the Cape Observatory a quarter of an 
hour before it reached Great Britain, the earth in two hours 
having passed through a stream of these meteors 30,000 miles in 
thickness. 

It is much to be desired that the planetary influences would 
produce such an undulation as would bring the meteoric stream 
over this colony. 


Anniversary Address. 19 


Connected with these meteors is the discovery that several 
comets revolving in elliptic orbits coincident with the meteoric 
orbits throughout an entire revolution, have appeared about the 
time of the meteoric showers ; and the spectroscope, turned upon 
the light of the comets and that of the meteors, proved them to be 
identical, and, therefore, to indicate similar composition. Hence 
itis begun to be believed that there is an intimate relationship 
between these bodies. But if comets admit through their nuclei 
the light ofa star of the eleventh magnitude, there cannot be 
very close relationship with heavy mineral masses. Yet a con- 
nection seems likely to be established between these meteors and 
showers of meteoric stones. On the 26th April, 1803, a meteor 
burst over L’Aigle, in Normandy, and two thousand stones fell 
on the trees and houses. In May, 1812, 200 fell on an oval area 
of twenty-four square miles, between Vienna and Prague ; and on 
14th May, 1864, only five years since, an area of ninety square 
miles in France was visited in the same manner. In 1866, three 
years ago, there fell in Hungary on an area of forty square miles 
a mass weighing 6 cwt., with nearly a thousand smaller stones. 
On last new year’s day, there fell in Upland, in Sweden, a shower 
of stones, still hot. Some fell on ice, which they penetrated. 

Now, at Dandenong, rather more than twenty miles from Mel- 
bourne, there lately existed an erormous mass of meteoric iron, 
which is generally considered to have fallen in a similar manner. 
And [have recently often been inclined to attribute the existence 
of the obsidian buttons (of which I gaye an account to the Geological 
Society of London: Q. J. xi. 403, xii. 188 in 1855 and 1857,) 
which occur on the surface in various parts of this colony, in 
Tasmania, and on the plains of Victoria (where. Sir T. Mitchell 
found one, which was described by Darwin, Volcanic Islands, p. 
39) toa similar origin; for though they resemble some of the 
voleanic bombs of the Island of Ascension, yet they often occur 
here hundreds of miles away from known igneous rocks, on low 
muddy plains, and in alluvial and gold deposits, the only really 
yoleanic hills being extinct craters in Victoria and South Australia 
where I have not heard that they have been found at all. 

Not only might I now refer these to a meteoric origin, but 
also the bits of Native Iron which I have found in almost every 
gold washing not only in this colony, but in those I visited in 
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Victoria, and which look very much like the ends of mining picks 
but cannot be such, first from their composition, and secondly 
from the fact that they have been found in wash dirt freshly dug 
up from spots where no mining tool was ever before used. I 
have a large specimen of this metal from Weary Creek, near 
Carabobila, found there long before gold began to be 
worked. 

As Ihave elsewhere stated, on good authority, all the mineral 
matters known to have fallen from the sky are common to earthly 
products, and of no other than minerals and metals known to be 
also terrestrial are they composed. In this way nickel, iron tin, 
copper, lead, chloride of soda, potash, ammonia, sulphur, gypsum, 
lime, graphite, chrysolite, feldspar, phosphate of lime, magnetic 
pyrites, olivine, and other substances common to earthly volcanos, 
and in one instance a peaty carbonaceous substance, have occurr- 
ed in stones known to have fallen, and the records of which are 
in existence. 

Now if, as before mentioned, hydrogen, sodium, and magnesium 
(and, according to Kirchof, iron, calcium, chromium, &c.) exist 
in the sun, so may the minerals enumerated exist im other 
parts of the solar system and be carried with the meteors through 
space, to be dropped on the surface of the earth when their 
orbits are near enough to each other. There is but one other 
conclusion to which we can come, viz., that if these bodies that 
have so fallen do not come from beyond the earth’s orbit, they 
must come from the earth itself, haying been first volatilised here ; 
and this is the argument I used many years ago respecting the 
sulphate of lime, like that of Wielicska, which fell in Poland 
during a thunderstorm near Widdin in 1828. 

Supposing that the former supposition is correct, then we 
should arrive at the conclusion that there are other bodies in the 
solar system constructed of similar materials to those of the earth, 
a conclusion quite in agreement with the statement that the same 
Divine Author “created the heavens and the earth,’ which (as 
the record adds parenthetically to embrace other systems, “He 
made the stars also”) must be taken to mean the solar system, in 
which the same law of motion and the same principle of grayita- 
tion regulate all its parts. 
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Looking, too, at the present state of knowledge of the super- 
ficies of the planet Mars, whose boundaries of seas and land, straits 
and islands, and polar snows, have been charted, the hypothesis 
wears an air of truth, that the other planets are of similar 
structure with that of the earth. 


IT will not go further—for I should be brought within the reach 
of the severe logic of my friend the late Astronomer, now our 
present able Secretary, who, in his paper “On the Plurality of 
Worlds,” read to us in 1858, warned us against wandering into 
paths where we may go astray; but I trust there is no scientific 
heresy in expressing my own belief that other worlds in our 
system may be habitable, and, for aught any one can decide 
against me, may be parts of the many mansions in our Father’s 
House above. 


Gentlemen in concluding this discourse, I can only reiterate 
the expression with which I began, that I undertook it simply 
from my respect for the Society in whose ranks I have been happy 
to be accepted as a humble worker. But advancing years and 
frequent failures of health warn me that there is a night coming 
when no man can work, and it may be wiser to leave to those 
whose energies are elastic and strong—exertions for which nature 
affords only diminishing support, and the only impulse to which 
is in the hope (perhaps a vain one) that we are in the path of 
duty. 


It is this feeling which has led me to introduce reference to 
myself in the course of my address, as I wished to set right some 
things fur which another so good an opportunity might not 
perhaps, occur. In looking round for a subject to discuss, I was 
perplexed by the multitude that offered, and I have been com- 
pelled to neglect the consideration of one only, for the sake of 
rendering what I have had to say less irksome, and of noticing 
the points which connect the general subject with ourselves. 
The topics on which 1 have ventured to speak are all based on 
observations, and on reasonings from them up to principles. And 
I would desire to close my remarks with two quotations, which I 
commend to your consideration—the first from a paper which I 
could not further quote to-night, and by an author who thus 
sums up his review of the progress made in the sciences during 
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the year 1868. “Weare advancing steadily towards a realisa- 
tion of the fact, that mind and mind only, is the ultimate source 
of power. Every practical application of science is a sermon on 
this text... .. Mind is the master of matter. We live under 
the reign of law, but every fact discovered, every speculation 
of any value uttered, carries forward the never-to-be ecntroverted 
truth that law cannot be without a lawgiver—consequently that 
all the laws which the mind of man is steadily evoking from the 
arcana of space and time, are the material manifestations of the 
energies of one Almighty mind.”’ (Scientific Year, E. H.—in Q. 
J.8., No 21, January, 1869.) 


To this may be added the concluding words of the Duke of 
Argyll’s remarkable book on the “Reign of Law.” “The laws of 
nature were not appointed by the Great Laweiver to baffle His 
creatures in the sphere of conduct, still less to confound them in 
the region of belief. * s = 2 S * aS * 


On the whole they stand in harmonious relations with the 
human spirit. They come visibly from one pervading mind, and 
express the authority of one enduring kingdom. As regards the 
moral ends they serve, this too can be clearly seen, that the pur- 
pose of all natural laws is best fulfilled when they are made, as 
they can be made, the instruments of intelligent will, and the 
servants of enlightened conscience.”—(5th Edn., p. 390-1.) 
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Art. 1. On the Operation of the Real Property Act, by G. K. 
Holden, Hsq., Senior Examiner of Pitles in New South Wales. 
[Read before the Society, May 12th, 1869. | 


Tt will not be questioned that simplicity and security in titles 
to land and facility and economy in dealings therewith, are objects 
of great importance in every civilised community. 

A new system, professing to bea great advance in this direction, 
having been for some time on trial in this colony and elsewhere 
in the British dominions, I venture to believe that a paper thereon 
in the nature of a progress report, will not be unacceptable at a 
meeting of this society. 

An improvement such as this may conduce more to human 
welfare than many which attract our notice, and loom more 
largely on our senses, in such an Exhibition as that by which we 
have been so recently delighted and instructed in this city. Under 
this persuasion I offer the following to those interested, as a kind 
of supplementary exhibit. 

The Real Property (Torrens’s) Act of New South Wales, has 
been in operation since the Ist Jannary, 1863. 

The following is an approximate return of transactions there- 
under for the six years ending 31st December, 1868. 

During that period, land contaming 252,512 acres, valued 
about £1,830,000, has been placed in the new register after 
examination and report upon upwards of 2000 distinct titles 
submitted with applications from the respective owners. 

During the same period 697,924 acres, valued at about at 
£831,500, and comprised in 15,077 separate Crown grants, issued 
since 3lst December, 1862, have become subject to the new law 
by the mere operation of the grants. The total property under 
the Act consisted, therefore, on 31st December last, of 950,436 
acres, valued at about £2,661,500. 

During the same six years the dealings affecting the property 
or the register by transfer, mortgage, &c., have numbered up- 
wards of 3129; transmissions under will, succession, &c., have 
been investigated and registered to the number of fifty-seven. 
And whenever the transfer-or transmission has been absolute, 
new certificates have been issued to the tansferee, devisee, or 
successor, conferring the same simplicity and indefeasibility of 
title as if he were the original grantee. 

It may be premature to boast too confidently of the non-exist- 
ence of any claim on the assurance fund for indemnity against 
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loss consequent on error. Nothing short of miracle could guard 
against the possibility of some dormant claim, resulting from such 
a multiplicity of transactions. It is, however, very satisfactory to 
be able to state that hitherto not one such claim has been brought 
to light. 

Mery different might have been the result, if the examiners 
had acted on the view of their duty lately expressed by one of 
our legislators, by using their powers as a mere expedient for 
curing the bad titles of applicants. The honorable member must 
have surely forgotten that this could only transfer the mischief of 
the bad title to the public. The object of the Act is not to cure 
bad titles—but to place the “ guinea stamp” upon good ones— 
and by thus rendering them current coin, to save the worry and 
expence ofa fresh assay upon every future transfer. This ad- 
vantage alone is surely enough to merit the approval of a com- 
mercial people. Upon this particular question there is a 
passage in the speech made by Lord Cairns, in the House of 
Commons, when introducing his Titles to Land Bill of 1859, which 
is so exactly to the point that I cannot do better than adopt his 
explanation. As the objector on that occosion was no less a 
person than the late Lord Palmerston, the colonial member for 
whose benefit I reproduce the answer will not be able to com- 
plain of my treating him with any indignity. ° 

“Tt may be said,” observes Lord Cairns, “that the plan I have 
_ sketched is all very well so far as good titles are concerned, but 
that it is desirable to know what we intend to do with respect to 
those to which there is some objection. Indeed, the noble lord 
(Palmerston), in his usual playful manner, remarked that he 
supposed we were proposing to give an indefeasible title to all 
occupiers of land—to convert bad titles into good ones; and as a 
consequence to produce what no doubt would be regarded as a 
very popular measure. I can, however, assure the noble tord 
that we have no plan in contemplation for turning a bad into a 
good title. What we do propose is, that those who have a good 
title should be entitled to obtain a declaration of it. But it is 
important, at the same time, to bear in mind that this is not the 
whole of the measure. I believe that, in point of fact, there are 
very few titles which are not good. But there are titles which, 
though substantially good, are open to certain technical objections 
that are generally guarded against by conditions of sale, and 
which, in strictness, are of a nature which prevents you from 
saying a title is absolutely good, and it is very rarely the case, 
in regard to any one of these, that it could not by a little trouble, 
or expense, be cured. At present there are no inducements for 
a man whose title is open to such defects to have them removed, 
because their removal would occasion him expense, without any 
corresponding advantage upon a sale. But if you were able to 
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assure him that by some such arrangement as I have described 
he could cure the technical defects which now exist, and then 
have a declaration of title once and for ail, am much mistaken if 
numbers of titles liable to these objections would not be cured 
and made good in form, as in substance, and be found to deserve 
the sanction of this measure. The course, therefore, which I 
anticipate is this,—that those who desire to ayail themselves of 
it, and have perfectly ¢ good titles, will at once obtain a declara- 
tion in their favour.—while those whose titles are open to technical 
defects, will do what is required to cure them, and so come in to 
secure the same advantage. 

“And then we all know that, sooner or later, there must come 
a time when, with regard to the very worst titles, their flaws may 
be taken away by very long possession, if by nothing else.—so 
that the period will arrive at which titles which are now bad, will 
in turn receive the benefit of this declaration.” 

It may be very true that the progress of the new systen in 
Great Britain has hitherto very imperfectly realised the expec- 
tations thus held out by Lord Cairns ten years ago. Some of 
the obstructing Gauses will be adverted to in the course of the 
following remarks. Bat however this may be, it is quite evident 
that in the Australian colonies, the new law has been fully ac- 
cepted by the public. So far from any serious obstruction 
through opposition, there is now more danger of mischief from 
indifference, that is to say from the tov contented toleration of 
imperfections from which no infant institution can possibly be 
exempt, and the removal of which is necessary to complete its 
usefulness. Yet even those who at first most distrusted it as a 
hazardous innovation, may fairly be expected, when they find it 
established beyond recal, to lend a willing ear to the suggestions 
for its amendment. They may thus render it either less objec- 
tionable—or more perfect,—in whichever of these points of view 
they may now please to regard it. 

When the nature of the Subject i is considered,—involving, as it 
does, a complete revolution in the law affecting transactions full 
of complicated details,—it must be confessed that the passive 
acquiescence of those who originally opposed it—not only refrain- 
ing from all clamour for serious amendments, but leaving the 
task of suggesting alterations wholly to the friends of the measure-- 
is @ telling “tribute in favour of the care and ability bestowed 
upon it by Mr. Torrens and those few professional men who aided 
him in his difficult task. If the history of s:milar revolutions in 
the laws affecting new phases of commercial enterprise in joint- 
stock companies “and other sub yjects of modern legislature be 
reyiewed, they will be found (although framed and “watched by 
the most eminent lawyers of the day) to have required frequent 
and more imperative amendments to make them work with 
tolerable satisfaction to the public. 
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Upon the subject of such amendments in{the present case I 
feel that my experience of six years in administering the Act 
may excuse me in offering some observations. 

Neither the merits or defects of the measure can, however, be 
duly appreciated without some review of its history, and of the 
circumstances leading to its introduction to this colony im the 
particular form of the present Act. 

Its leading principle, the substitution of registry of existing 
title for registry of successive assurances, has made its way into 
British legislation by a very slow process. The first published 
hint of it will, I believe, be found in the Appendix to the Report 
of the Real Property Commission on Registration, laid before the 
Imperial Parliament in 1830. This contained a suggestion from 
Mr. Fonnereau and Mr. Hoge, for the application to land titles 
of the machinery of the Funds, being the same in principle, if 
not in all the details, as that of the Shipping Act, which was Mr. 
Torrens’s avowed model in his South Australian measure. But 
this did not, at that time, attract even sufficient attention to 
induce the commissioners to refer to it in the body of their 
report. 

th 1844, Mr. Robert Wilson brought forward a similar sugges- 
tion, with more detail, in a publication very freely discussed in 
the law periodicals of the day. At this period it first attracted 
my own attention, and I have ever since taken a strong interest 
in the subject, reaching thus back twenty years before I could 
have anticipated my individual participation in it as a practical 
measure. 

In 1846 it was considered in a very able article of the Westmins- 
ter Review, and was about the same time taken up and reported 
on by a committee of the Law Amendment Society. In 1853 it 
was recommended by the report of a committee of the House of 
Commons, and in 1867 by that of the registration of Title 
Commisioners appointed by the Crown. The latter bears the 
sienatures, among others, of Richard Bethel, Afterwards Lord 
Chancellor Westbury, and of Robert Lowe, the present Chancel- 
lor of the Exchequer, who had then returned from this colony to 
commence his brilliant career in England. The leading principle 
or registration of title is thereby unanimously affirmed, although 
some individual commisioners differed as to the precise method 
and extent of its application. The appendix to that report con- 
tains elaborate papers fully entering into all details bearing on 
the subject. These willbe found, on careful perusal, to anticipate 
most of the questions which have since challenged the attention 
of either friendly or adverse critics, and from such perusal alone 
an enlightened despot might probably have organised a more 
perfect system than has hitherto been created by either of the 
Acts passed by the Imperial or Colonial Parliaments. 
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There are, however, many reasons why its introduction into 
British communities should be a much slower proceeding. Not 
the least of these must be confessed to be a very general opposi- 
tion, either active or passive, of that profession whose co-operation 
is most required for its success. This co-operation could perhaps 
be hardly expected, unless through a superhuman disinterested- 
ness, never looked for from any other profession or calling. Had 
the progress of railways been as dependent on coach proprietors, 
as that of land titles registration on lawyers, who can say how 
long it would have been retarded ? 

It may be, that in both cases the general stimulus of social 
activity consequent on the improvement, may yield effects com. 
pensating in the end even the class sustaining a present injury. 
Yet no such calculation can be expected materially to influence 
the present motives or actions of individuals. A few eminent 
lawyers, associated with lay members of the Law Amendment 
Society, may have battled stoutly for the measure, but the mass 
of the profession either opposed it, or yielded it only a reluctant 
submission. 

I am happy, at the same time, to say that in this colony it has 
encountered much less of this opposition than elsewhere. Not 
only have several leading solicitors placed their own properties 
under the Act, but the profession in general have afforded a ready 
and courteous aid to the department in the conduct of all business 
which has brought them in contact with it. 

In England and Ireland the adverse feeling of the legal profes- 
sion is still very great, and it is there more effectual from the 
circumstance that the only properties there brought on the new 
register are those which are the subject of voluntary application 
from the respective owners, in the making or withholding of 
which the family solicitor (on whom Lord Westbury bestows the 
sobriquet of “the Old Man of the Sea’) exercises an influence 
nearly despotic. 

In these colonies a large field for the operation of the new law 
is supplied, irrespectively of individual applications, by the 
continual issue of new grants under purchase from the Crown, 
which ipso facto render the lands therein comprised subject to all 
the conditions of the Act. 

Apart, however, from any obstruction from those adverse to 
the new system, its effectual development has been considerably 
retarded by diversities of opinion among its advocates, in regard 
to the mode and extent of its application. 

It was not until the year 1862 that any bill founded on the 
recommendation of the Commisioners of 1857 could be passed 
through both Houses of the British Parliament. During the 
interval Mr. Torrens was suecessfully pressing forward the 
measure which bears his name in South Australia, and a bill was 
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introduced by Lord (then Sir Hugh) Cairns, in the English 
Parliament. This although favourably entertained and adopted 
by a select committee, fell through without passing mto law. 
Ultimately two separate bills were brought in by two eminent 
lawyers, the one Lord Westbury, then Lord Chancellor, and the 
other Lord Cranworth, his predecessor on the woolsack. 

Instead of deciding between their relative merits,—the Parlia- 
ment enacted both, and both are now a part of the law of Eneland 
That of Lord Cranworth is limited to the prelimmary process of 
conferring a parliamentary title, idefeasible in virtue of a 
judicial declaration in favour of the applicant, but continuing 
under the operation of the old law in respect to all future 
dealings. 

The Act of Lord Westbury establishes a new registry not only 
empowering the Registrar, with assistance of examiners, to inves- 
tigate titles—and grant indefeasible certificates,—but also to 
place them in a new register under provisions simplifying and 
regulating all future dealmgs, on a system not materially differing 
from that of the Torrens’ Act of these colonies. 

It is, however, an important distinction between Lord West- 
bury’s measure and the one proposed by Lord Cairns that while 
the latter provided a Land Titles Court for presiding over the 
judicial business of the department,— the Act of Lord Westbury 
dispenses with this provision, and leaves all matters requiring 
judicial intervention beyond the limited powers conferred on the 
Register,—to the ordinary tribunals before existing. This 
distinction is the more deserving of our own attention, because it 
equally applies to the Act of New South Wales. 

A measure substantially agreemg with that of Lord Cairns, and 
providing, as that did, for the establishment of an attendant land 
titles court, was in fact under consideration in this colony, in 
1862, having been passed through a select committee of the 
Legislative Council, as a government measure. But while this 
was pending, favourable reports of the working of Mr. 'Torrens’s 
Act in South Australia attracted attention in all the neighbour- 
ing colonies, andledtothe passing of Actsframed on the same model 
in Queensland, Tasmania, and Victoria. My late colleague Mr. 
Dick visited Adelaide to investigate the details on the spot, and 
Mr. Torrens soon afterwards came himself to Sydney, where he 
delivered a lecture on the subject, and consented to give evidence 
before a select committee of the Legislative Assembly, to whom 
the bill introduced by Mr. Dick, and afterwards passed, had been 
referred for report. Under these influences, and consequently 
on the report of that committee, the Cowper Government of that 
day transferred its support from Lord Cairns’ Bill to that of Mr. 
Torrens. As one of the members of the then Legislative Council 
I made a like transfer of my vote, mainly in consideration of the 
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fact, that as similar bills either had or were about to become law 
in four of the neighbouring colonies, it was highly desir- 
able that the Lands’ Transfer System of the whole group should 
coincide, and thus admit of co-operation in the consideration of 
improvements, and of the profiting by each of the experience of 
the others. 


Jt certainly never entered my thoughts that the measure thus 
passed could be regarded as final. The history of all legislation 
of this nature shews that completeness can only be approached 
through a gradual application of the teachings of actual experi- 
ence. Nor was it the least important recommendation of Mr. 
Torrens’s plan that even in its then state, it had been largely sub- 
jected to this amending process. The South Australian Act of 1861 
on which that of New South Wales was based, differed considerably 
from Mr. Torrens’s original measure of 1857, and the nature and 
sources of amendment may be better described in his own words. 


“The present bill,” he says, “is the result of the adverse and 
friendly criticism of a great part of the legal profession in the 
colonies of South Australia, Tasmania, Victoria, and Queensland. 
The Attorney General and Solicitor General of Queensland went 
through all, and so did the Solicitor General. The Attorney- 
General and Solicitor-General of Tasmania have been through it, 
and so have our two Judges. Then we have had Mr. Allport, 
Mr. Fisher, Mr. Ireland, Mr. Fellowes, and all these legal gentle- 
men trying to pick holes in it, and pointing out whatever they 
could against it, and whenever there was any reasonable doubt 
or even colourable pretence almost, of an objection, we have 
altered it to meet their view.” 


Nothing could be more creditable to Mr. Torrens than the 
candour exhibited in his ready adoption of these amendments, 
and in the explanation he thus gives of the fact. Whatever it 
may detract from his claim to originality, it will add to his 
character for statesmanship. It ought to serve as an antidote to 
the jealousy of some lawyers who were disposed to resent the 
intrusion of a layman into the province of legislation peculi- 
arly professional. It is true that all the colonial Acts bear the 
impress of Mr. Torrens’ individuality so far as they carry out his 
peculiar view of applying the special machinery of shipping law. 
But in other portions of these Acts liberal use has been made 
of suggestions emanating from professional sources, and of the 
Parliamentary and other papers published in England in connec- 
tion with the analagous proposals there under consideration. The 
result has been a measure which, with all its imperfections, may 
challenge comparison with many acts incubated in the most 
orthodox manner under lawyers sitting on law-amending or 
Parliamentary committees at, Westminster ; a large average of 
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which do not any the less require amendment when brought to 
the searching test of experience. 

After this preface, I need hardly say that in pointing out what 
I consider the defects of the Act, as it now stands, I cannot be 
held chargeable with any disparagement of its author, or 
ef those who aided in its preparation and enactment. 

The strenuous opposition of the legal profession in Adelaide to 
the original measure is generally understood to be the reason why 
its machinery has been placed, with the exception of the two 
examiners appointed to investigate titles, im the hands of persons 
who either are or may be wholly unconnected with the law. The 
Registrar-General is placed at the head of the department assisted 
by two Commissioners, forming a board of which he is the presi- 
dent. These commisioners in Adelaide were merchants, and if 
at any time the office should be filled by a gentlemen of legal 
education, it is a mere accident, and not a condition of appoint- 
ment. The effect of thisis to render many of its functions 
illusory, the examiners being of necessity the real commisioners 
in all matters requiring judicial investigation and decision and the 
nominal commissioners so far passive organs of their opinion. 
It is hardly to be imagined that this part of Mr. Torrens’s plan 
was ever intended to be permanent, 

Whether any advantageous plan be temporaialy available 
intermediate between this and the creation of a Land Titles Court 
appendant to the department, may be matter for consideration. 

Ultimately, I am convinced that nothing short of the establish- 
ment of such a court can give to any community the full advan- 
tages of a Land Titles Register under the new system. Q 

The Commisioners of 1839, do not in their general report 
recommend the establishment of a special Land Titles Court, 
although to a certain extent the functions of the head of such a 
registry system as the report contemplates must be necessarily 
of a judicial character, and the office of registrar under Lord 
Westbury’s Act is rendered, in view of this necessity, a pro- 
fessional appointment of £2500 a year, and its holderis en- 
trusted, in conjunction with the Lord Chancellor, with the fram- 
ing of all rules and orders for the conduct of the department. 
On this subject Mr. Vincent Scully, one of the Commisioners, 
differed from his colleagues. and subjoined to the report the 
following forcible remarks in support of his own view. 

“Tt appears to me that a land tribunal of high position and 
character, with avowed judicial powers for deciding questions 
affecting registered land, and with equi‘able jurisdiction to enforce 
right or to prevent fraud or wrong, would, upon several obyious 
grounds, be preferable to a land registry office professing to be 
merely ministerial, but in effect exercising quasi-judicial functions, 
to confer and transfer indefeasible titles. . . . . The land 
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registry office will be in effect a land tribunal, but with inferior 
position and authority, and deficient in those high qualities which 
ought to accompany an office of such grave trust, and so impor- 
tant to the best interests of these countries.” 

These remarks of Mr. Scully are quite justified by experience, 
although they may not be fully appreciated during the earlier 
stages of the Land Titles system. But as the property under the 
Act becomes extended, a multitude of questions will be daily 
elicited, which can only be satisfactorily determined by judicial 
investigation. If there be no satisfactory means of effecting this 
within the department, and it be necessary to refer them all toa 
superior Court, they will either be disposed of without due 
enquiry, or will cause the parties a delay and expense that will be 
intolerable, and far outweigh, as a public burden, any that the 
creation of a special Court would occasion. 

Messrs. Urling and Key, the learned editors of “The Manual 
of English Practice under Lord Westbury’s Act,’ express in 
their preface a strong opinion that either a separate tribunal 
must be established, or additional powers conferred on the Regis- 
trar. This investigation, it will be observed, is not limited under 
our system to titles submitted to applicants, and which if not 
fully supported, may be rejected, and merely left to operation 
of the previous law. It applies also, and will every year be 
increasingly applicable to the investigation of claims of succes- 
sion by will, or otherwise, to land already on the register, and in 
regard to which no case can be dismissed unadjudicated, without 
absolute denial of justice. 

The New Sonth Wales Act is especially defective in this 
particular. Not only is there a deficiency in judicial power, but 
some of the powers which it does confer, requiring legal knowledge 
and experience for their due exercise, are left te the Registrar- 
General, sometimes alone, and sometimes with the concurrence 
of two lay Commisioners, even without exacting a reference (as 
in the case of application for certificate) to their legal advisers. 

A General power of amending errors on the register is for 
example, thus conferred. This may appear at the first glance a 
very simple matter, but it will be found on consideration to 
involve, in the absence of any criterion distinguishing errors 
merely clericalfrom those dependent on disputed questions of 
law or fact,—a virtual authority to decide these latter questions, 
however complicated, and also to execute summary judgment there- 
on by conferring or withholding a title to property of any value. 
And this without even professing acquaintance with the law or 
rules of evidence, or commanding any machinery for conducting 
a judicialinquiry. The claims of applicants to be registered by 
succession, under will, settlement, or otherwise, will also contin- 
ually present features of the same character. In excluding or 
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undervaluing a judicial element in the organisation of the Land 
Titles Office, its duties are popularly regarded as if limited, to the 
dealings transacted through the simple forms attached to the Act. 
A mistaken countenance is thus given to the objection, which 
would be very serious if well founded, against the applicablity of 
the system to the more complex dispositions of property by will 
or settlement. The fact is, however, that while, on the one hand, 
no transaction, even the most simple i in its origin, is certain to 
remain so in the future dissolution of title ibereunder and thus 
to preclude the necessity of legal knowledge and judicial authority 
in the direction of entries on the register thence resulting, there 
is on the other hand, no limit, when this authority is once incor- 
porated with the department, to the range of transactions within 
which the new plan of registry can be safely and conveniently 
applied. Upon this subject I will take the liberty of here 
reproducing some remarks of my own which have been already 
printed, both in a Sydney newspaper, and in Ireland in a publica- 
tion issued by the ‘Land Titles Association there formed, to which 
I have elsewhere alluded. 

“The most complicated settlement ever made by deed or will 
cannot present, for the purpose of registration, any difficulties 
distinguishable in their own nature (or even in point of degree 
when taken singly) from those of ordinary titles. Every title is 
indeed virtually held under settlement, inasmuch as, by a law of 

nature, no owner can retain the property personally beyond his 
own life. its subsequent destination is, in default of any other, 
governed by the law of inheritance, which is virtually a provisional 
settlement in the following form, viz., To A and his assigns for 
life, remainder as he shall : appoint, and, in default of appointment, 
as the law of inheritance prescribes. If any private settlement 
be in force, this operates as a special law for the individual ease ; 
but it may be quite as easy—aindeed, in the average of cases, much 
easier—to determine the party entitled, under the Special proyi- 
sion than under the general law. As regards the power of over- 
riding the settlement by transfer, this may exist alike in both 
cases. It exists always prima facie in the owner, but in making 
provision even for ordinary mortgages and other encumbrances 
this power is effectually shifted or r modified as in the most compli- 

cated settlements, and gives rise to exactly the same difficulty, 
neither more nor less ; requiring and obtaining precisely the same 
solution and precautionary arrangements. Wherever a power 
separated from ownership, 1s dependent on any preliminary con- 
dition for its proper exercise, whether default in payment of a 
mortgage debt, a wife’s jointure, or a child’s portion, or a mere 
individual discretion, it raises in regard to title the question— 
Who is to be responsible for seeing to the existence or fulfilment 
of these conditions ? 
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“This question arises alike in all cases. It arises in every case 
of mortgage and encumbrance, and, as a general rule of convey- 
ancing before the Act passed was to provide for the total 
exoneration of the purchasers from such responsibility, the effect 
was to render the power of sale, in point of title, really absolute ; 
being conditional only as regarded the liability of the mortgagee 
for breach of trust in the event of his exercising it improperly. 

“To exonerate the Land Titles Department from the same 
responsibility does not alter the cage in any way or degree as 
regards the mortgagor or owner. But, if this be admitted, then 
it follows that the business of the department is (subject only to 
the restraint of caveaty) reduced in all cases of transfer to this 
single question—Is the signature of the owner, or of the donee of 

_the power (as the case may be) duly authenticated ? 

“Now there is, I will venture to say, no settlement, however 
complicated, that can give rise to any difficulty that is not capa- 
ble of being met inthe same way. Wherever the legal estate is 
vested in trustees having full powers of sale there is absolutely 
no distinction between the old and the new law, unless it be in 
favour of the latter, as respects the greater facility of checking 
fraud in trustees by obtaining time to apply to a Court of equity 
through a caveat, or by the entry of the ‘No survivorship’ memo- 
randum. The legal title is for all purposes of registration 
precisely of the same simplicity as that of property unaffected by 
any trust, the ownership and the right of disposition being united 
in the same person, and both resting on the mere fact of registered 
ownership. But, even if trustees be not interposed for all the 
purposes of the settlement, and that there should be successive 
tenancies for life, powers of appointment, among children or 
charges of annuities or portions, still there is no special difficulty 
in ascertaining the person entitled to receive a certificate of 
title as tenant for life, merely because it is derived under a 
settlement which also creates by the same instrument either 
contingent or expectant interests in the property. And all 
those other interests must resolve themselves into estates in 
remainder, or into powers of sale, either direct or incidental to 
and in aid of charges of encumbrances. With regard to estates 
in remainder, these are quite as easily dealt with as an estate 
inherited or passing to a devisee. A tenancy in tail adds nothing 
to the difficulty in tracing the proper heir, and a strict settle- 
ment only prescribes a mode of inheritance or succession as 
easily traced as that of an ordinary fee. The settlement or will 
only strnds in place of the law; nor does it necessarily render 
the inquiry any more complicated, but generally, on the contrary, 
simplifies it. So, with resard to powers and charges embodied 
in settlements, there is nothing which distinguishes them from 
every-day transactions for which provision is made, and for which 
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its adequacy is not in general questioned by the Act. All 
powers must be delegated to or vested in some named or 
ascertainable person. Theonly question that can arise, besides 
the ascertaining of the person and the authenticity of his 
signature, are the conditions Gf any) under which the powers 
are delegated; but this is only the same difficulty, and is 
open to exactly the same solution as in the case of an ordinary 
mortgage or encumbrance. If the precaution of caveat be not 
resorted to, the condition on which any power is conferred must, 
for the purposes of title, be assumed to have arisen or been 
fulfilled, whenever the donee of the power chooses to exercise 
it. 

“ Powers are, indeed, in certain cases limited to special objects, 
such as a power of appointment among children or issue of a 
particular person. Here a somewhat different question presents 
itself, and it may not be possible to avoid the responsibility of 
ascertaining whether the appointee is within the limit of qualifi- 
cation before issuing to him a certificate of title. Even this, 
however, is nothing peculiar to settlements. If a testator devise 
his land to all his children, the issue of a certificate will involve 
the inquiry who such children are ; and, when the applicants had 
proved their descent, it would further be requisite to ascertain 
that there were no other children. If a prior settlement had 
bestowed the land on such of the children of the same person 
as the testator should appoint it would only involve the easier 
inquiry whether the individual appointees were such children. 

“ From the above considerations, I conclude that the ‘Torrens 
system’ is not, as objected, in any special way inapplicable to 
settlements, trusts, or entails. If it only be once admitted that 
the system can adequately provide for the exigencies resulting 
from the ordinary legal succession of property, or the ordinary 
exercise of the powers in every-day mortgages or encumbrances, 
this must involve a virtual admission of its equal adequaey for 
all the purposes of settlements and trusts. These only differ 
from the other as a word of many syllables differs from a word 
of few syllables. They are resolved into the same elements, and 
only require to be separated to present the same degree of 
simplicity.” 

To recur, however, to the necessity of a judicial element in the 
administration of the Land Titles’ Office, it should be remem- 
bered that m England, although there is not any formally 
established Land Titles’ Court, the Registrar (Mr. Follett) is an 
eminent barrister, exercising powers above those of a mere 
Examiner. In Victoria, the two Lay Commissioners were 
abolished by an amending bill, in the first session after the 
passing of the original Act. The senior Examiner, being there- 
upon rendered sole Commissioner, and invested with some 
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additional powers of a judicial character, he is thus placed some- 
what on the same footing as the Registrar at the head of the 
department under Lord Westbury’s Act. 

By means of powers thus created, it may, perhaps, be possible 
to administer the system for some years longer, without initiating 
a formal Land Titles’ Court like that of Ireland. 

But, hitherto, it is only in Ireland, that having regard to the 
preceding consideration, the new system of registration can be 
regarded as in compiete operation. The Landed Estate Court of 
that country originally established in 1858, for merely disen- 
tangling titles or encumbered estates for the purposes of sale, 
has lately. been supplemented by the Record of Titles’ Act, 
creating a system of transfer similar to that of our Act. The 
motive for instituting this Court was indeed exceptional, and 
might have been fully justified, having regard to the peculiar 
exigencies of Ireland, even withont any regard to any novel 
theory of registration. When, however, the advantages of such 
a Court were proved by its results to exceed the most sanguine 
expectations, public opinion became greatly influenced in favour 
of the entire system of which this was only an introductory 
instalment. It became an obvious question, whether the sim- 
plicity of title once acquired by a judgment of The Landed 
Estates Court, should not be kept on foot by a permanent 
register on the same plan. 

The existence of the Court afforded an excellent opportunity 
for placing the new register under its control. 

An Act effecting this was accordingly passed in the year 1865. 
This was partly founded on the English Act of Lord Westbury, 
and partly on suggestions derived from Mr. Torrens, then 
residing in England. It was carried, in the face of considerable 
opposition, through the exertions of a powerful association, of 
which Mr. Dix Hutton, a. Dubiin barrister, was the secretary, 
and he was in frequent correspondence with my late colleague 
Mr. Dick and myself regarding its details during its progress 
through Parliament. 

If this Act be properly carried out in Ireland, in conjunction 
with the Landed Estates Court, it will admit of a more perfect 
administration than any of the corresponding measures in 
England or Australia. If it fail, this can only be through 
professional influence, and the apathy of the public in permitting 
its operation. Mr. Dix Hutton complains of much obstruction 
from this source, both in his published reports and addresses, 
and in letters to myself. 

There is yet another distinction between the Australian and 
Imperial Acts which demands observrtion. 

The supervision of the department in Engiand by a registrar 
of eminent legal attainments, and in Ireland by a Court of 
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Record already established, admitted, to a great extent, of the 
limitation of the Imperial Acts to general principles, leaving 
numerous subsidiary details to be embodied in rules and orders 
issued under judicial or ministerial authority, on merely laying 
the altered rules before Parliament pro forma, whenever 
experience may suggest. 

It is very unfortunate that this separation between legislative 
and judicial elements has not been found practicable in regard 
to Mr. Torrens’s Acts. The result has been to add greatly to 
the labour of revision. The details are thus not only rendered 
more prolix, but the necessity for completeness in each is more 
imperative in consequence of its inflexibility as a legislative 
enactment. To this very difficult task, I have, nevertheless, 
directed my earnest attention ever since I entered on office. 
Even as early as August, 1863 (seven months after the Act came 
into operation), I had prepared in conjunction with my late 
lamented colleague, a draft of numerous amendments which we 
deemed advisable. These were submitted to the Government of 
that day, but circumstances do not appear to have hitherto 
allowed of their being considered. In 1866 the New Irish 
Bill became law, and our correspondence with the secretary of 
the society formed for its promotion had so strongly impressed 
us with the importance of creating a Land Titles Court as an 
adjunct to the Property office that we resolved, even without any 
sanguine hope of our views being at once adopted, to submit a 
further draft or amendment embodying provisions for this 
purpose. Numerous further amendments were also introduced, 
partly from our own experience since submitting our former 
draft in 1863, and partly suggested by the actual amended 
legislation in Victoria during the same interval in reference to 
the corresponding Act of that colony. The whole Act was also 
recast, and its provisions analytically arranged. This latter 
draft was submitted with a letter to the Colonial Secretary dated 
10th April, 1866, entering with rather more detail into the 
amendments proposed than would suit the object of the present 
paper. Most of them might be, however, classed under one or 
other of the following heads, with the enumeration of which I 
will close this paper :— 

1. The separation of the Land Titles Department from that of 
the Registrar-General, whose other duties are quite distinct; 
and the recognition of the present Deputy Registrar-General 
(who is already solely charged, in point of fact, with the general 
conduct of the Ministerial business of the new system), as a 
separate officer, under the name of “ Recorder of Titles.” This 
designation, which is borne by the corresponding officer in 
Ireland and Tasmania, is convenient for the purpose of avoiding 
confusion between the new and old Registers, and the separation 
of duties will promote the efficiency of both departments. 
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2. The establishment of a Land Titles Court as nearly on the 
Trish model as local circumstances and a regard to economy will 
admit. 

In the apprehension that expense might be an objection to 
this improvement, my late colleague joined me in offering to 
perform the judicial duties of such a Courf so far as they could 
be linked with our present functions, even though for the present 
no additional emolument should be attached to the higher office. 
Although no such arrangements may now be possible it may be 
open for consideration how far the end in view may be partially 
attained by vesting some additional powers in the Senior 
Examiner as (under the name of Commissioner) is already done 
in Victoria. 

3. Lhe relief of transferees holding titles under the Act from 
claims to dower. The necessity of requiring evidence in every 
case to meet the exceptional contingency of a marriage before 
the year 1837 is a drag upon the whole system, not warranted 
by any imperative claim of justice, on the part of the very small 
and daily diminishing number of persons it affects. I entered 
into a correspondence with one of the Examiners in Victoria on 
this subject immediately after the passing of the Act, and an 
amendment in this particular was there introduced and passed, 
among others, as long since as the year 1863. 

4. Caveats are made the subject of many important amendments. 

5. Special Limitations—such as separate estates in married 
women, &c.—are facilitated by provisions rendering their creation 
by settlement or will more convenient and compatible with the 
principle of the system. 

6. Trusts are relieved from the total and inconvenient prohibi- 
tion, from all reference or allusion on the Register, adequate 
provision being at the same time made for excluding all risk of 
the injurious interference of notice with the claims of purchasers 
and others derived under the recorded title. 

7. Securities are more fully provided for, embracing those 
operating by way of indemnity, in addition to those of mortgage 
and fixed pecuniary charges. 

8. Certificate of Title.—The indefeasible title thereby conferred 
is more accurately defined. 

9. Assurance Fund.—Amended rules are introduced in respect 
of the indemnity thereby afforded, augmenting the contribution 
in special cases, where the title although fairly admissible, is not 
absolutely perfect, and limiting or extinguishing the claim under 
given circumstances, in which justice appears to authorise or 
require such a course, and protect the fund or the revenue from 
an unfair measure of liability. 

10. Some clauses of doubtful construction have been rendered 
clear by more definite provisions. When more than one inter- 
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pretation has been admissible, the Examiners have naturally 
leaned towards that which has been deemed most conducive to 
public convenience. It is not impossible that in so doing they 
may sometimes have taken a more liberal view, than the rigid 
letter of the law might be found to authorise, if disputed. Not 
only the possibility of such a dispute, by appeal to the Supreme 
Court, but that also of diversity of opinion arising between 
successive Examiners appointed to conduct the Act, and con- 
sequent alterations of practice at different periods, confusing 
to the public, equally render it desirable that all such questions 
should be set at rest. 

With this “observation I conclude. To enter more fully into 
the details of the amendments suggested would be beyond the 
scope of the present paper, which has already reached a length 
by no means contemplated in commencing it. My object has 
been to convey to any intelligent person interested in the 
subject, whether professional or lay, sufficient information to 
enable him to understand its general bearing and to appreciate 
its value, not in the light of a completed measure, but of a 
system which has so far vindicated by experience its capacity for 
usefulness, as to require and to deserve all possible exertion and 
aid towards rendering it more perfect. 


Art. I1.—Analytical Solution to Sir William Hamilton’s Problem 
on the Inscription of closed N’gons in any Quadric, by Martin 
Gardiner, Esq., C. B., Member of the Mathematical Society of 
London. 

[Read before the Society, June 2nd, 1869.] 
To inscribe in any quadric a closed n’gon (or polygon of n sides) 
whose sides will pass in order through n given points in space. 
Let S = 0 be the equation of the quadric in reference to four 


fixed planes; let k k...... kk be any n’gon, open or closed, in- 
1 2 n n+l 
scribed in S whose sides kk, kk, ...... kk pass in order 
, ; 12 23 Pav giae 
through the n given points whose co-ordinates area B y 8 
dt dia 


? 


Now putting §, S$, ...... S for the values of the function S in 
ita) 


Z n 
which the variable co-ordinates are replaced by those of the given 
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points taken in order: and putting Bx A, Bisbee a for the functions 


indicating the polar planes of the a plea points when the varia- 
ble co-ordinates are replaced therein by the co-ordinates of k, k, 


eee k respectively, we can easily express the co-ordinates of the 
nore k, Is tic Ie os linear functions of those of the first 
ecremie Kk of the ao Boe For let «, y, 2, w, be the co-ordinates 


of the iti k, and it is evident the co-ordinates of k are propor- 
if 2 


tional to 
S#x—2Aa; 
1 alae 
Sy7—2A8,; 
ae ea 
Sz2—2Ay; 
I il al 
Sw—2A 6. 
1 le 


And from these we have, in like manner, the co-ordinates of 
the point k proportional to 
3 


(SS)w+—2(S a) A—2 (Q@)A; 
peel Dro tual 2 2 
(SS)y—2G 8) A—2 @)A; 
21 expec 29 
(88) 2—2(8 PA—2 QA; 
21 De I, all a 9 
(SS) w— 2(8 8) A— 266) A. 
21 Mie at 2 2 


And proceeding in like manner with the remaining sides of the 
n’gon, we find the co-ordinates of k proportional to 
n+ 


(S...8) 2—2(S...8 aA—2 GS... S a)A—...—2(S a) A —2@As 
n 1 n PP =r 9by ab n On 12) ie n-1 n-1L 
(S...8) y—2(8...S s)A—2 (S...8 p)A—..—2(8 8 8), A —2(B)A; 
n 1 n 9) AL 3b n 2 ail rail 
GS) 26) s)A~2 (S...S 7 A—...—2(8 y) A —2(y)As 
n 1 n QF Toe n 3 2 n n-l n-l 


(S__.8) w26.. 
n 1 n 


SF 


Sy An (Se 1S 0) pA 26) 0) A200) AU 
iby at n n n-] n-l non 
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These being evidently linear functions of the co-ordinates of 
Is we know that the first and final extremities of any maenles! 


© gon are correspondents in a pen of [noma aan figures =, 2. 
Denote these co-ordinates by x, Y, Z, W. 
For all closed n’gons snbject to the imposed conditions the 


first and final extremities are coincident, and therefore for such 
n’gons we must have 


Ai uvl cool Magan Cogs 
YG? SIDER OGE SC BVA 8 NN 8 
And from these we at once obtain the equations: 
ee ee 
pO 2) 20 


(S...S)(@ z—-y z) ATS (S.. >) @ ay 2“) Ay. + ONE Eth ek 
n Zee 1 n-l n- 
+ G Z—y @) RO 


(S...8)(@ w—d x)A+(.. SG ae Don + CEs bere x) A 


n 2a if ] n n-l n-l 


=f ce ip a) N=© 
n n n 


These are evidently the equations of three hyperboloids of one 
sheet, whose common intersection contains all the double points 
of the homographic figures which are first extremities of the 
inseribable closed n’gons. 


Again, if we proceed from the point k with another n’gon in- 


scribed in a reyerse manner through Ne given points, we can in 

like manner arrive at analagous expressions for the: co-ordinates 

of the final extremity as linear functions of the co-ordinates of 

the first extremity k; and indicating the co-ordinates of the final 
1 


extremity by X, Y, Z, W, it is obvious that for all double and 
phat set 


interchangeable points in the homographic figures, we must have 


the relations 
1 


1 1 1 
Mw: Y : AoW 22x vee 


] 1 I 1 
from which we can obtain equations of three hyperboloids of one 
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sheet whose common intersection must not only contain all the 
double points of the homographic figures, but also all the inter- 
changeable points; and which will .-. coincide when the figures 
are In involution. 


Nore.—The discussion of the equations for n odd and n even will be given 
in a supplementary paper, containing an exposition of homographic figures in 
space, which may be termed ‘“‘ Uniquadric Homographics,” in as much as that 
to points on any one of certain systems of quadrics, the correspondents are 
on the same quadric. A geometrical exposition of such figures forms the 
substance of an extensive Memoir of mine, read before the Royal Society of 
London, in 1868, by the Rev. R. Townsend, F.R.S.: an abstract of which is 
published in “The Proceedings” for that year. Sir William Hamilton’s 
solution of the problem is published in the ‘‘ Transactions of the Royal Irish 
Academy” for 1849 and 1850. It is purely geometrical, but indirect; and 
he has not given the ‘* Quaternion” method which conducted him to his 
results 


Arr. I1l.—Zmportant New Theorem in the Geometry of Three 
Dimensions, by Martin Gardiner, Esq., C. E., Member of the 
iiathematical Society of London. 

[ Read before the Society, June 2nd, 1869. | 

Tr three quadrics have common intersection we may write their 

equations as follows :— 


Ue eave eee el sielner tole oN (1) 
ee eNO ace eee de 2) 
Wee NV Eu Oris ante oa (3) 


Now, if o and o’ be two fixed points, and m any point in the 

quadric (3), then indicating by WO, Ver US Vi Ul Ve thetresults 
han yy peel ‘OO OM On 

of substituting the co-ordinates of m, 0, and o’ in the quanties 


U and V, we have obviously the expression 
U+kHYV 


m m 


U+kV 
19) (0) 2 
as the ratio of the powers of the points mand o in respect to the 


G 
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quadric (2) measured on any two parallel lines drawn through m 
and o to pierce the quadric (2). And since U + k V = O, we 
; m m 


may put this under the form 


(k’—k) V 
oe (4) 


0) ie) 
Similarly, the ratio of the powers of m and o’ in respect to the 
quadric (1), measured on any two parallel lines through m and 
o’ to pierce the quadric (1) may be expressed in the form 


(k’ —k) V 
(OP ea RE NY 


Now we easily obtam the ratio of 4 and 5 in the form 
U+k'V 


(as 5 Bi... (6) 


10) 

which is independent of the position of the point m in the quad- 
ric (8), and constant for all points in the same. 

Hence the following 

THrorrEM. When three quadrics C, C', =, have common in- 
tersection, if from a point m in one of them, we draw any two 
lines to pierce the others C, C’ in pairs of points a, a’ and b, b’, 
and that from any two fixed points 0, o' in space we draw para!- 
lels to these lines to pierce the same quadrics in pairs of points 


ma.ma mb.mb 
a,a and B, 8’, then will ————— : — = constant. 
Old RAO OLB OMG! 

And reciprocally. Given two quadrics C, C’, and two fixed 
points o, o ; if from a point m any two straight lines be drawn to 
pierce the quadrics C and C' in pairs of points a, a' and b, b’, and 
that parallels to these lines be drawn through o, and o’ to pierce 
the quadrics in pairs of points a,@ and 8, 8 ; then should the 

ma.ma mb mb 
point m be such as to fulfil the relation ————— : ————— — 
0 G0) @ 20. Sion: 
a constant ; its locus is a quadric ¢ having common intersection 
with the two quadrics C and C’. 


Nore.—In a supplementary Paper I will show how the developments of 
these theorems make known to us a new class of truths relating to quadric 
surfaces, analagous to those (for plane conics) constituting the xvi chapter 
of Professor Chasles’ ‘“ Traité des Sections Coniques.” They will give also 
the principal theorems concerning the “ umbilical” and “modular foci,” 
which have been discovered by Professors MacCullagh and Townsend. 
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Art. 1V.—An Exposition of the American method of levelling 
for NSections—its superiority to the English and French 
methods as regards actual field practice and subsequent 
plotting of the Section. By Martin Gardiner, Esq., U.¥.., 
Member of the Mathematical Society of London. 


[Read before the Society June 2nd, 1869} 


Form or tHE Fretp Book. 


HEIGHTS OF HEIGHTS 
BS AXIS OF E.S, ABOVE STATIONS OBSERVATIONS. 
INSTRUMENT. DATUM 
| | 42:14 | | B.M. on stump 20 ft. 
{ W of station 1. 
3.24 | 45°38 | | | | 
8:36 ] 
| al 
10:80 3 
13°36 32°02 Temporary point on 
| rock. 
2°34 34:36 
| 6:24 4 
| 4:30 5 Centre of turnpike 
road. 
| eed 
11:60 | 7 
| | 12°24 22°12 | B.M, on boulder 30 ft 
| pret et 


west of station 7. 


Tue Field Book is divided into six columns :— 


The first column headed B,S. is for registry of back sights. 
The second is for heights of axis of instrument above aatum. 


The third: ,, fore sights. 

The fourth ,, heights of stations and bench marks above datum. 
The fifth »  Chainage of stations. 

The sixth ,, observations concerning stations, bench marks, é&c. 


It may be observed that the first thing to be done in starting 
work is to enter the height above datum of some bench-mark, say 
42°14 in column four, and the particulars concerning it in column 
six. Then setting up the instrument in such a position as to 
obtain a favourable reading of the staff held on the bench-mark 
(and, to the best of our judgment, so as to be enabled to get 
favourable readings, when necessary, in the direction in which 
the work is to proceed) take the reading, say 3°24, and enter it 
in the column of Back Sights. 

This reading added to 42°14 the height of the bench-mark, will 
evidently give the height of the axis of the instrument in the 
position in which we set it. 

Now, having the height of the axis of the instrument, it is 
evident that by subtracting therefrom the readings of the staff 
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when held onany points whatever, we obtain the heights of such 
points above the datum. All such readings are called “ fore- 
sights,’ and registered in the third column marked F.S. In the 
page of field-book which is here exhibited fore-sights are taken 
on stations 1, 2, 3, and the readings are entered in the proper 
column opposite the stations or chainages. | We suppose that it 
is impossible to take a reading of the staff if placed on the fourth 
station, or that it is advantageous not to take such a reading, and 
we direct the staff-holder to hold the staff carefully (and wave 
it of course to get the least reading) on some firm ground, peg, 
or stone in order that we may get the height of such ‘point before 
changing the position of the instrument. 

Having found such a point, say on arock, we enter the reading 
13 36 in the column of “ fore-sights”’; and then subtracting this 
reading from 4538 the height of the axis of instrument we have 
32°02 as the height of the point on rock above datum, which 
height is entered in the fourth column. Then we take up the 
instrument and set it in a favourable position from which to read 
the staff held on the rock and to proceed with the work. Havin 
set the instrument carefully, we take a reading aay 2°34 of the 
staff held on the rock, which reading must be entered in the 
column of back-sights. Now it is obvious that this back reading 
2°34 added to 32°02, the height of the point on rock, will give the 
height of the axis of the instrument in its new position. The result 
of this addition is of course entered in the second column headed 
“heights of axis of instrument’’?; and it is obvious that the 
readings of the staff when held on any points whatever will, 
* when subtracted from 34°36 (the height of axis of instrument), 
give the heights of such points above datum. We suppose we 

can taker eadings on stations 4, 5, 6, 7, which readings are entered 
as fore-sights opposite the stations. 

Now, before removing the instrument to a new position, we 
find, as already indicated, a firm point and its height above the 
datum, and we then proceed to carry on the work in like manner. 
The new point entered in the field book is a new bench-mark on 
a boulder 30 feet west of station 7, the reading on which is 12°24, 
and this taken from 34°36 (the height of axis of instrument) gives 
22°12 as the height of such bench above datum. 

In carrying on the work, one important fact should be remem- 
bered, viz:—That no reading on the staff is a “back- sight,” 
unless such reading be the first taken after the instrument is set 
in position. 

It may be proper to observe that the readings of ‘the staff on 
the stations may or may not be reduced in the field during the 
progress of the wor k, and that such reductions to the actual 
heights above datum is not at all necessary in order to plot the 
section. Indeed it will be found a great advantage to plot the 
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work in the first instance from the heights of instrument (put in 
pencil lines) and to check it afterwards by plotting from the 
reduced heights above datum. 

It may also be observed that any errors made in the readings 
of the staff over the stations is by this method confined to such 
stations. The general correctness of the work depending on the 
first readings taken after the settings of the instrument, and on 
those last taken before changing the instrument. Such readings 
should be taken at least two or three times each (and the staff 
wayed slowly backwards and forwards towards observer in order 
to get the lowest readings) to ensure accuracy. 

Now, if we refer to the standard French work, entitled 
“ Manuel du Conducteur des Ponts et Chaussées,’ (page 109, 
volume second) we find a system of section levelling in which 
the back-sights and fore-sights are equal in number. ‘This sys- 
tem compels the operator to place his instrument in most unfa- 
vourable positions on steep ground, and to change the positions 
of the instrument on an average of at least four times oftener 
than is necessary in the American system. And not only this, 
but any error in a reading on any station affects all the subse- 
quent readings. 

Like remarks apply to the systems published by Hnuglish 
authors. For instance, to that given by T. Baker, C.E., in his 
work on Land Surveying, published by Virtue and Co., to the 
system given by J. F. Heather, M.A., of the Royal Military 
Academy, Woolwich ; and to the system recommended by Colonel 
Frome, of the Royal Engineers, in his Treatise on Trigonome- 
trical Surveying. 


Art. V.—On the Electric Telegraph between England and India, 
and how to connect the Australian Colonies with the Telegraphie 
systems of Europe and America, by E. C. Cracknell, Esq., 
Superintendent of Telegraphs for New South Wales. 


[Read before the Society, 14th July, 1869. ] 


Tue time having now arrived for the joint and energetic action 
on the part of the Australian colonists to secure to themselves 
the benefits to be derived from telegraphic communication with 
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the whole world, I propose to place before you this evening, in as 
concise a form as possible, the progress already made, and what 
remains to be done to attain the object we are all more or less 
iaterested in. : 

As you are aware, the telegraph has for several years been in 
operation between England and our Hast Indian possessions, as 
far as Rangoon and Moulmein, and of late, so satisfactorily, that 
telegrams ‘have been despatched from Calcutta and Bombay, 
arriving in London within a few hours ; now as the lines in daily 
work cover more than four-fifths of the distance between England 
and Australia, but little is required of us, and that little, as I 
will presently show, can be secured at a mere nominal outlay. 

To commence with, there are three distinct means of commu- 
nication greater part of the way to India, one which we will call 
the Submarine Company’s Circuit, via Paris, Turin, down the 
Eastern Coast of Italy, Brindisi, or Otranto across the Adriatic 
to Valona, and Salonica to Constantinople. 

Arother, the Electric and International route, that Company’s 
messages being transmitted through one of their cables to the 
Hague, from thence either via Berlin or Frankfort to Vienna, 
Belgrade, and Constantinople. 

The third route is through Russia, which at present, is I believe, 
but little patronised. The messages by this circuit find their 

way to Berlin through one or other of the Russian circuits to 
Tiflis, and on thr ough the Persian system to Bushire. 

But to return to. Constantinople where the telegrams trans- 
mitted by the two English lines converge, they are taken in hand 
by the Indo-Ottoman Convention, and are sent on by an exclusive 
wire to Diarbekir, Bagdad, and Fao, at the head of the Persian 
Gulf, or by an alternative land line through Teheran, Ispahan, 
to Bushire. 

The Persian Gulf cable then completes the distance to Kur- 

rachee, from which point the messages are distributed throughout 
the Indian system, those for Australia being sent to Galle, where 
they are posted to Adelaide for re- transmission over our inter- 
colonial lines,—a most unsatisfactory process, occupying now as 
many days as will presently be performed in fewer hours. 

I have roughly travelled over the existing lines as far as they 
are available, and will now explain more fully how the telegrams 
are conveyed from station to station or circuit to cireuit A 
telegram handed into the Lothbury Office in London, to be for- 
warded over the International route, is first transmitted direct 
without a break or stoppage eitzer to Frankfort or Berlin, then 
it is Eanes and sent on by hand to Vienna, where it is again 
repeated by hand to Belgrade, at which place it falls mto the 
hands of the Turkish authorities who send it to Constantinople. 

The Submarine Company’s messages undergo a similar process, 
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and are repeated first in Paris, then Turin, again at Otranto or 
Valona to Constantinople. 

I may mention there are alternative routes available for the 
messages of both these companies as far as Constantinople, but as 
a rule the lines marked on the diagram are preferred. 

The telegrams having reached the Indo-Ottoman administra- 
tion, it may be interesting to know how they are treated while 
passing over that section, which will explain how some of the 
_ vexatious delays have occurred, to the disgust of all who, for 
ee or other purposes, have been compelled to use the 
ines. 

Major Champain writes the following to the Under-Secretary 
of State for India in 1865:—“The organisation of the Turkish 
lines is defective, and in my opinion will continue so unless some 
decided step, such as an opposition route, be taken.” In another 
paragraph, he states :—“ In some measure, however, I can account 
for delays of late in consequence of the cholera panic, which 
frightened the telegraph clerks from their posts.” 

Mr. Walton, the director of the Persian Gulf cable, also writes 
that the messages from Kurrachee to Fao, and vice versa, average 
seventy-four minutes, and that the Bagdad men report seventy 
or eighty messages on hand, send twelve or fifteen, and then 
smoke hookahs or say their prayers for two or three hours, 
during which time Fao hears nothing of them. 

I have reason to believe that this state of things no longer 
exists, as telegrams between England and India occupy a much 
less time than formerly, but there is still room for a vast im- 
provement. No Turks, Armenians, or Greeks are fit for tele- 
graphists, being quite unable to understand the necessity for 
immediate action, and the requirements of the telegraph service 
to render it perfect. To remedy this evil the Electric and Inter- 
national Company tried the Russian route, via St. Petersburg and 
Moscow, with the following result, which I have copied from the 
evidence of the Hon. Mr. Grimston, the chairman of the com- 
pany, taken before a committee of the House of Commons in 
1866. Mr Grimston says,—*I am sorry to say we were on one 
occasion induced to send our messages via St. Petersburg when 
the Turkish lines were broken down. From inquiries we made 
we found that they went perfectly well through Russia, but when 
they got to Persia no further trace could be obtained of them, 
and I suppose that Jonadab, the son of Rechab, lit his pipe with 
them, as they never reached India at all; although we paid the 
Russian and Persian government their proportions, we had to 
refund the whole charges collected to the senders.” 

The lines throughout India were also at this time in very bad 
order ; they had been very roughly constructed in the first i- 
stance, badly insulated, and after the Indian mutiny had to be 
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very hurriedly put in temporary working order for military pur- 
poses. The lines connecting Kurrachee with the rest of India 
were not adequate for the European business brought to them 
when through communication was established ; and perhaps the 
greatest defect in the entire system was the employment of un- 
derpaid and uneducated natives as signallers at the several 
stations where the messages had to be repeated, which rendered 
them almost useless from the unintelligible and mutilated form 
in which they were delivered. 

It soon became obvious that this unsatisfactory state of affairs 
could not be allowed very much longer to exist, so in 1866 a 
select committee of the House of Commons was appointed to 
take evidence, with a view to the improvement of Hast India 
communications, from which report I have received considerable 
assistance in the preparation of this paper. The evidence taken 
before the committee, shewing, as it did, the necessity for im- 
proved telegraphic communication with India, which would be as 
much as possible under one administration, two proposals 
soon presented themselves to the public, one chiefly a sub- 
marine company, to work through Italy and Sicily, undera 
concession already granted by the Italian Government, thence to 
the African coast, joining the Malta and Alexandria cable at 
Benghazi, from whence a duplicate cable has been already laid to 
Alexandria, and by land line to Suez. An additional wire to be 
placed on the Viceroy of Egypt’s line, from Cairo to Suakin, or 
Massawah, when a new cable will be laid to Aden, Macullah, 
Kooria, Mooria islands, callng at Muscat and Kurrachee, and on 
to Bombay, or as an alternative route by the Syrian line, via 
Jerusalem, Damascus, to Diarbekir, where it will join the present 
Asiatic Turkish system already referred to. By the last mail I 
was informed that the prospectus of this company has been with- 
drawn for the present. 

The other proposal is that of Messrs. Siemens, Brothers, the 
well-known telegraphic material manufacturers and contractors, 
of London and Berlin. The Kussian aud Persian Governments 
have allowed the firm or company to construct a line through 
their separate territories; and the Prussian Government have 
constructed a two-wire line from Norderney to Thorn, on the 
Russian boundary, leaving Siemens’ company to provide the 
instruments and electricians. ~lhis will establish a line, exclu- 
sively under one management, worked by English operators, from 
London to Teheran, in Persia, passing through Thorn, Warsaw, 
Odessa, Kertch, Poti, Tiflis, and Teheran; then through the 
Persian line to Bushire. 

The cable between Kertch and Poti will contain three wires, 
one of which will be set apart exclusively for Russian messages. 
This work is now drawing towards completion. On this linea 


On the Electric Telegraph between Bngland and India. 49 


considerable reduction will be made in the tariff from London to 
India, it being proposed to charge anly £2 for ten words, and 
£3 10s. for twenty words, which is a very great reduction on the 
Indian rates via the Persian Gulf, where, until lately, a minimum 
charge of £5 1s. has been demanded. 


Before alluding in any way to the proposals for completing the 
telegraph to Australia, I may perhaps still further illustrate the 
ereat difficulties which have presented themselves in working the 
lines through foreign States, where they have insisted on em- 
ploying their own operators and clerks, and how the works now 
under construction will effectually remove these difficulties. 


I will take by way of example the Malta and Alexandria line. 
When this line was first laid, many of the messages occupied 
fourteen days from London to Malta and Alexandria, and when 
received were perfectly useless. These delays were caused chiefly 
on the Italian circuits, through the apathy of the operators em- 
ployed by the Italian Government. A concession was then 
eranted to the late firm of Messrs. Glass, Elliott, and Company, 
who were lessees uf the cable, allowing them to employ English 
telegraphists for working through the business brought by the 
Alexandria and Malta line. A great improvement in speed and 
accuracy was soon evident, and answers were received in Alex- 
andria from London in forty-eight hours, the revenue at the same 
time increasing from £200 to nearly £3000 per week. This im- 
provement, however, lasted but for a comparatively short period 
—the Italian Government getting jealous of the English clerks, 
the company had to remove them, when the usual delay and 
mistakes occurred, and the receipts fell again to £700 weekly. 

The cause for this unsatisfactory state of affairs can only be 
traced to a bad system of management. Mr. Glass says that on 
one occasion a message from Sir Charles Wood was sent from 
Alexandria to Malta in five mirutes, but although a message of 
great importance on business of the State, it took the whole day 
to send it from Malta to the first Italian station, the only satis- 
faction that could be obtained was that it must wait as they had 
their own State messages to dispatch, which, in many cases, may 
have been some clerk asking another clerk, at another station, 
some unimportant question. 


Then again the through messages are often delayed a whole 
day or more, being considered subordinate to local business. 
With the Turks and “egyptians matters are still worse, as they 
are known to retard the dispatches entirely through wilfulness or 
idleness A clerk will perhaps watch the instrument, smoke his 
cigarette, and say, “Let them call,” if he is not too lazy even to 
make that remark; and to show to what extent this is carried in 
Egypt, the Viceroy, although he has the whole thing in his own 
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hands, and his own clerks, prefers paying the Malta and Alex- 
andria Company some £200 or £300 a-year for his private mes- 
sages, rather than send them by the State lines. Now with such 
material is it to be wondered at that the telegraph system be- 
tween India and Europe has been the laughing-stock of the 
world. In spite of this, between Constantinople and Fao, a dis- 
tance of 1950 miles, there were in 1866 only two English and 
two French inspectors, the rest of the staff, including instrument 
clerks, were Greeks and Armenians. 

Happily, however, this wretched apology for a telegraphic 
organisation is nearly at an end, the lines already alluded to 
being in a forward state, and when open for traffic will be under 
one management, and entirely by English electricians and oper- 
ators. An improved system of automaton repeating will also be 
adopted, so that the transmitting clerk in London, at one opera- 
tion, will be able to forward the message direct either to Calcutta 
or Sydney. 

This ingenious arrangement, although by no means new, I will 
explain more fully presently. Ido not wish you to understand 
that the direct signalling will always be made use of, nor would 
it be always expedient to do so, as in that case the entire line 
would in some instances be occupied with a message, perhaps 
between two intermediate stations, when, by dividing it into sec- 
tions, several local or short distance messages could be going at 
the same time. It is also necessary for long circuits, or where a 
system consisting of many circuits, is worked as one, to transmit 
much slower and firmer than when working over a few hundred 
miles of line. 

Not only will the new lines in progress be the means of augs 
menting the speea of telegraphic communication between India 
and England, but they will stimulate the representatives of the 
several administrations at present in operation to increased 
vigour, and will I have no doubt cause the French and Austrian 
Governments to give additional facilities and perhaps special 
wires for the through business, rather than lose the tolls now 
charged for messages passing over their lines. The charges have 
already been considerably reduced, and as competition is sure to 
follow a further reduction may be anticipated. 

There is also an additional reason why English messages 
should, if possible, be confined entirely to lines under British 
control and worked by English operators. It is pretty well 
known that all telegrams passiag through France are liable to 
inspection, and if considered of sufficient importance copies are 
retained, which are placed before the Director-General of Tele- 
graphs and not sent forward until he gives his consent. This is 
a matter of very serious moment where State telegrams of the 
utmost consequence are concerned, perhaps referring to the very 
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Government through whose hands they have to pass. It may be 
said they could send their messages in cipher, but cipher messages 
are anything but safe, as the alteration of a single letter may alter 
the sense and meaning of the whole despatch. 

The working of the lines through India has been by no means 
satisfactory, as may be gathered from the official reports of the 
Director-General of Telegraphs in Calcutta. The average time - 
occupied in the transmission of messages between Bombay and 
Calcutta was forty-eight hours; now this to me appears per- 
fectly incomprehensibie, unless the operators try all they can to 
retard the business instead of facilitating it. 

In these colonies take the Northern circuit for instance, from 
Sydney to Townsville, nearly the same distance, I have seen 
replies to messages received in Sydney within the hour by hand- 
repeating at Tenterfield, and this may be considered a busy cir- 
cuit, there being only one wire for the whole of the bnsiness 
between this colony and Queensland and the intermediate mes- 
sages for 34 stations. : 

There is certainly one very great difficulty which presents itself 
even on well-conducted lines—that is in bad weather, or during 
atmospheric disturbances—the impossibility of making the instru- 
ment record the signals correctly. The atmospheric wave when 
a thunderstorm is near will completely neutralise the battery 
current, causing the letters, every now and then, to be jumbled 
up in a most grotesque manner, turning A’s into T’s, M’s into 
L’s, 9’s into 5’s, &c.; so that, unless the instrument clerk is 
assisted a little by the context, the messages would be sent out 
very similar to those which have passed over the Indo-European 
lines. 

Tf this difficulty exists with highly trained English tele- 
graphists, what must it be with badly educated foreigners who do 
not understand a word of our language? Then the lines are 
not sufficiently insulated, the line men not understanding the 
circuits or the difference between conductors and non-conductors, 
so that you will frequently see the main wire tied to an iron 
bracket, or perhaps an iron post witb a piece of galvanized bind- 
ing wire, which being a good conductor, renders the line utterly 
useless, all the messages being at once conveyed down the post 
to the earth. In the early days in this colony similar stupidity 
was practised, the line sometimes tied up to a post with rope, 
which in wet weather would become a conductor and carry off 
the current to earth. 

The line from Calcutta to Moulmein, where the Indian tele- 
graphs at present terminate, has been liable to many interrup- 
tions, more particularly during the S.W. monsoons, the line, in 
my opinion, having been carried too near the coast; but I was 
informed by Major Murray, the Deputy Director-General of 
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India,. that the Government intended making very considerable 
repairs to the land line, or perhaps lay a submarine cable direct 
from Rangoon to Calcutta, which latter would perhaps meet the 
difficulty. 

This now brings us to the first gap to be filled up, from Ran- 
goon or Moulmein to Malacca, a distance of about 1000 miles. 
This section I never considered the Australian colonies should 
have anything to do with, the cost of which should be chargeable, 
partly to the Indian Government and partly to the proposed 
line to China and Japan. It is a circuit we are completely shut 
out from by the intervening Netherlands India telegraphs, and a 
work over which we have no control. 

There are two proposals, however, for this section, one by Mr. 
Gisborne, for a submarine cable touching at King’s Island and 
Penang to Singapore, forming a portion of the line to connect 
Saigon, Hainan, Hongkong, Amoy, Foochoo Foo, Shanghai, and 
Japan; this cable will be about 1200 knots in length, and esti- 
mated to cost about £500,000. 

The other by the Telegraph Construction and Maintenance 
Company, who have undertaken to carry out concessions ob- 
tained by the Eastern Asia Telegraph Company, which have since 
been made to them to complete, the communication between 
Moulmein to Penang, Malacca, and Singapore, entirely by land 
line, or partly by land and submarine cable, also a land line from 
Moulmein to Bangkok in Siam, and a further extension to Saigon. 
Both lines to be undertaken immediately. So that all doubts as 
to this section not being filled up may now be set at rest. 

This leaves only a short length of cable of about 100 miles 
from Malacca to Siak to connect the lines in Sumatra and Java 
with the line down the Malay Peninsula: a provisional concession 
has been applied for from the Government of Netherlands India, 
by Mr. Alexander Frazer, of Batavia, which, if granted, will give 
unbroken communication from London to Banjowangi, on the 
east coast of Java. 

There now remains the portion, which may be styled the Aus- 
tralian section, to be dealt with, and I think I shall be able to 
show that with a little combined action, how very inexpensively 
this great work can be completed 

The telegraph in Queensland will, at the end of this year, be 
im operation to Cardwell, Rockingham Bay. The Government of 
that colony, to whom great credit is due, have cautiously but 
persistently pushed their works northward, almost before the 
requisite population for its support had formed the track. The 
Gilbert Gold-fields will, I have no doubt, give the construction 
of the line towards the Gulf of Carpentaria addition. impetus, 
and we may expect to be able to speak the Gulf of Carpentaria 
before the end of 1870. 
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The cable, which forms the last link in our chain, if taken 
from Normantown, will be about 1900 miles in length, and will 
cost, when laid, about £500,000, and I donot think a good cable 
suitable in every way for the sea in which it is to be deposited 
could be successfully laid for less, the soundings, except in a few 
places, are good, and the coral reefs can be avoided. 

From a letter received by Mr. W. J. Cracknell, of Brisbane, 
from Mr. Alexander Frazer, dated Batavia, April 10th, 1869, it 
-appears application has been made by that gentleman to the 
Government of Netherlands India, for a concession to land a 
cable on the east coast of Java, to connect Australia, at the head 
of the Gulf of Carpentaria, under a subsidy or guarantee at the 
option of that Government ; if this is granted, which he has every 
reason to believe it will be, he proposes to ask a similar guar- 
antee ef 7 per cent. per annum from the several Australian 
Governments on the cost of construction, which, I think, may be 
set down at £500,000, instead of £550,000 to £600,000, as pro- 
posed by Mr. Frazer, one half of the guarantee to fall on the 
Java Government, and the other half on the colonies jointly, this 
would leave for the colonies a mere nominal sum of £17,500 to 
be subscribed annually, which might for the first year be taken 
rateably on the basis of population, or in accordance with the 
proportions paid by each colony for Postal Communication via 
Suez, until it could be ascertained to what extent this line was 
availed of by each community, The proportion for this colony 
would be the small sum of £4375 per annum, which I feel sure 
we should never be called to pay, as the traffic will more than 
cover the 7 per cent. after paying working expenses ; so that we 
simply have to run the risk of being called npon to pay £4375 
per annum, to obtain those inestimable benefits which we have 
already secured to ourselves on a small scale, by our inter-Colo- 
nial system of Telegraphs, but which will be of ten-fold impor- 
tance when we are within a few hours’ speaking distance with 
the civilised world. 

We shall find, by gomg back a few years, that we have already 
promised to do even more than this. When Mr. Gisborne visited 
Australia in 1860, the Legislature of this colony and that of 
Victoria, passed resolutions with a view of providing an annual 
subsidy of £22,625 for the purpose of connecting Moreton Bay 
with Java by a Telegraph cable, but the Home Government 
having refused all encouragement to the scheme, the proposal 
fell through, and owing principally to the small prospect until 
lately of the Rangoon and Singapore section being undertaken, 
the entire matter has been in abeyance. 

Mr. Gisborne’s line from Brisbane to Jaya, was not well sup- 
ported either in Victoria or South Australia. Mr. M‘Gowan, 
the General Superintendent of Telegraphs in the former colony, 
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having been in favour of a line via King George’s Sound, and 
Mr. Todd holding a similar position in South Australia, having 
favoured a line from Adelaide, following Stuart’s track, through 
the centre of the Continent to Northern Australia, neither of 
these routes appeared at the time feasible, nor do I think even 
at this date, lines of telegraph could be cheaply constructed or 
maintained over an uninhabited country. A new aspirant has 
lately advocated the King George’s Sound route, with the view 
of forming a company for a line to Western Australia and on to 
Java, but his calculations and distances are so absurd that he 
has met with little or no support, and I think both the gentle- 
men above alluded to, have now arrived at the conclusion that 
the Queensland route is the best. 

As regards the burden to be borne by the several colonies, 
even supposing they are called upon to pay, it will be so insignifi- 
cant that it will scarcely be felt ; but as all main trunk cable 
lines have proved more than self-supporting, and in nearly every 
instance returned very high rates of interest, I am of opinion 
that no portion of the annual guarantee will be required. In 
support of which I will quote the three large cable undertakings 
now working, and shew their gross earnings :— 


Length Interest | Weight in 
Name of Cable, in | Cost. eles on Tons per 
knots. [ ev enne | .Capitalsy mekKnet: 
Malta and Alex- per cent. 
andria .... 1330 | £480,000 | * £96,200 | 20 2°13 
Persian Gulf .. 1176 400,000 96,000 24 3°06 
175 1865 
Atlantic Cables 3748 1,200,000 | 400,000 304 1:50 ‘and 
1866 
| | 


The working expenses are a mere trifle, to be paid out of these 
sums, except when the cables are injured, when a considerable 
outlay is required ; but even then the maintenance expenses are 
not very much felt, as they are generally paid out of reserve 
funds for renewals—the same as adopted by large ship com- 
panies. 

The imports and exports to and from Australia are also so 
extensive as to warrant our guaranteeing the whole 7 per cent., 
even without the contemplated assistance from Java. The Aus- 
tralia imports and exports amount annually in value to nearly 
40 millions pounds sterling, with a gross tonnage of 1,121,424 
tons. The commercial transactions induced by this enormous 
sum annually would be sufficient to pay an ample dividend with- 
out falling back on the guarantee. 


* The receipts vary much on this line, and the revenue therefore can 
only be taken as an approximation, 
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30,000 messages per annum through the cable would more 
than pay the working expenses, and the 7 per cent. interest— 
that would be proportioning 30s. as a fair charge for the Sub- 
marine line. 

The charge for messages of ten words to England, I think, 
might be approximately calculated at £5 5s., to be divided in the 
following manner :— 


+ United Kingdom to India Au ae abo peer 0) 
India to Siak i ae ae ae 010 O 
Java and Sumatra lines AN, es a a 010 O 
Javaand Australian cable... ae sah aa 110 O 
Sydney to Gulf of Carpentaria oe OF cae 015 0 

Total oe ae ae he Beco ow O 


This cannot be considered too high a charge for a distance of 
13,676 miles—as under. 


London to Berlin sf as Bi aes 591 miles 
Berlin to Vienna : at ee ae 530 _,, 
Vienna to Constantinople he Har wee BING) vp 
Constantinople to Fao... ae ee 1,950 __,, 
Fao to Kurrachee... pas a 1176 oe or 2 372 i 
Kurrachee to Rangoon .... ue bu 200 _,, 
Rangoon to Malacca Le Ree 1000 knots, or ie 166 i. 
Java lines, say... : 1,500 
Banjowangi to Normantown, Gulf of 

Carpentaria ae 1900 knots, or 2,216 ,, 
Normantown to Cardwell — is sae ae 360 _,, 
Cardwell to Sydney wen bee fs os OF 

Total number of miles ish oso BOS 


The Government of South Australia will, I have no doubt, 
negotiate for a station at Port Darwin, in their Northern Terri- 
tory, and may be induced to construct a land line to the Queens- 
land boundary, this would shorten the submarine portion very 
considerably, but the annual charge for working expenses, and 
maintenance of the land line, would perhaps cost more than the 
7 per cent. on the outlay for the cable. 

It is curious to take a glance at the nature of the business 
transacted by the telegraph, and how large consignments are dis- 
posed of in some cases before the vessels have left the port of 
departure. Take for instance, a shipment of cotton from India, 
say 500 bales, consigned from Madras to a firm in London or 
Liverpool, the shipper telegraphs to the consignee, “I have 
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shipped 500 bales of a certain class of cotton,” and authorises his 
agent to sell at once on the water. This is done, and a reply is 
sent to the Madras shipper, who, instead of waiting weeks and 
months for the return of post, repeats the operation, knowing 
the fate of the first consignment. Therefore, he can do a much 
larger and safer business with less funds. So that a manufac- 
turer in England could order his cotton or silk from India or 
China, and could be advised of the purchase and shipment, and 
have the satisfaction of knowing he has been drawn upon for the 
amount all within a few days. 


The banking business between India and Europe is now very 
largely conducted by telegraph. Advices are received of remit- * 
tances and drafts to be provided for very often several weeks in 
advance of the arrival of the mails. 


I could multiply examples of the uses of the telegraph ad 
infinitum, but think it would scarcely come within the province 
of this paper, so will now conclude with a short description of the 
kind of cable I would recommend for the Australian section 3. 
have here a very good sample as to general manufacture and 
strength, but would prefer that the copper conductor should be 
not less than 250 ths. to the nautical mile, the gutta-percha and 
Chatterton’s compound for the insulation 300 tbs. to the mile, the 
outer coating-wires could be increased or diminished in thickness 
according to the depth of water, which in some places varies 
considerably—(vde soundings taken by H. M. S. Salamander). 


The outside covering consists of two layers of a bituminous 
cempound, composed of mineral pitch silica, and Stockholm tar 
with two servings of hemp or jute, the whole passed under heavy 
rollers when in a plastic state. 


IT will now explain how the through circuits by automaton re- 
peaters are worked, so that a new and independent circuit is 
brought into operation, forming sections of from 600 to 1000 
miles. I have endeavoured to place this matter before the meet- 
ing in as simple a form as possible, with a hope that it will fur- 
ther a work which I have lost no opportunity in promoting, and 
trust that it may be taken up with that spirit which the people 
of this colony have constantly displayed in pushing forward — 
reproductive and useful undertakings, such as railways and 
telegraphs. 
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Arr. VI.—WNotes on the Geology of the country around Goulburn, 

by Alexander M. Thompson, Esq. D. Se. 
[Read before the Society 5th August, 1869.] 
Tue notes now laid before the Society were originally intended 
to form part of a paper on the geology of the entire County of 
Argyle, N.S.W., in the centre of which the city of Goulburn is 
situated; but as I have not yet examined a portion of the north, 
though tolerably acquainted with the other parts, I have limited 
it to the geology of the country around Goulburn, meaning, 
however, to include all the portions of the County of Argyle 
which I have visited. 

The map of the county of Argyle exhibited is coloured geo- 
logically as far as my trips have extended, so as to show ata 
glance the portions referred to. In starting it may be as well to 
mention that the information embodied in the coloured map was 
arrived at by making traverses across the country in various 
directions ; (the principal of these are shewn on a second map). 
By drawing lines to connect the rocks of similar character met 
with in contiguous routes spaces are thus inclosed which repre- 
sent in a rough manner the areas of the different formations. 

Though these boundaries have not been surveyed, yet they 
have been sketched in with judement and care; and while 
enjoying the hospitality of the inhabitants in many parts, I 
availed myself of their information to fill in the map. And for 
assistance in this way, I would particularly acknowledge my 
obligations to Mr. Edgar Deane, who is the surveyor in the 
county, and is intimately acquainted with every corner of it. 
These circumstances render it unlikely that any important feature 
has been lose sight of in the spots not act ‘ally visited. 

The greatest care has been taken in assigning the positions of — 
the outcrops of limestone, which are shown as accurately as the 
small scale admits of. The map will be found in accordance with 
what has been already published on this subject by others ; 
Strzelecki in his work on New South Wales makes allusion to 
several points in the geolocy of this county, but he does not enter 
into details. It is, however, to the renowned and indefatigable 
geologist, our esteemed vice-president, the Rev. W. B. Clarke, 
that we already owe an acquaintance with its geological structure. 
Not only has the general nature of the whole been described in 

I 


a. 
58 apes on the Geology of the Country around Goulburn. 


ee " 

his w itines, but minute and accurate descriptions of many parts 
have Bie been given. In fact his energy has left but a limited 
a for future geologists in the regions which he has explored. 

erefore, though the following noses are original, they do not 
necessarily touch upon a new subject. The object aimed ¢ at in 
the coloured map is simply to fix the localities of a few geological 
features which have been long since reviewed en masse. 


PHYSICAL STRUCTURE. 


I will first endeavour to give a brief outline of the physical 
structure of the country, and afterwards sketch in its geology, 

The county of Argyle is an elevated table land, its altitude — 
generally exceeding 2000 feet above sealevel. Its lcwest portion © 
is the Shoalhaven basin on the east; its greatest elevation is on 
the western side. The dividing range which separates the coast 
drainage from that of the imterior forms a curved boundary on 
the north-west, where its slope on the Argyle side is drained by 
the Wollondilly and its tributaries, the Cookbundoon River and the 
Guinecor Creek. The Wollondilly rises in a recess or curvature 
of the range, and at first flows south, then trends to the east, 
just touching Goulburn, and finally curves northwards, forming 
part of the county’s boundary on the east, and receiving its two 
tributaries from the westward ; that is, from the interior of the 
semicircle which its course has thus described. The dividing 
range, on reaching the southern half of the county forks into 
two parallel branches, the one running from the Wollondilly to 
Mount Alianoyoniga, a summit midway between Lake Bathurst 
and Lake George, and throwing its waters on the east side into 
the Mulwarree Ponds; the other continuing along the border of 
the county, passing through Mount Cullarin, and eventually 
bounding the western shore of Lake George. The arms of this 
fork are about parallel, ranging north and south, and partly 
enclose the drainage area belonging to Lake George. From this 
lake northwards the county is a succession of alluvial plains and 
shallow lagoons; and the drainage of the northern portion of 
this tract escapes into western waters. 


In the eastern half of the county a range of hills runs from 
near Lake Bathurst to Towrang Hill on the Wollondilly, thus 
forming a line of separation between the waters of the Shoal- 
haven and the Mulwarree Ponds. At Towrang the Wollondilly 
has made a breach through this range; and north of the river 
the line of hills which mark its continuation lies inside the semi- 
circle before alluded to. When viewed from Goulburn Plains 
this continuation forms a striking object; it stands out as a bold 
lofty shoulder, called the Cookbundoon Range. From near 
Towrang the watershed between the Shoalhaven and Wollondilly 
basins trends to the north-east. 


er 
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immediately west of Lake Bathurst, the Mulwarree commences 
and forms a chain of ponds extending northwards to Goul- 
burn, where it joins the Wollondilly. Its course lies through a 
wide alluvial plain, which in most parts is naturally clear of trees ; 
it is shut in by two parrallel ranges of hills already indicated. 

The Shoalhaven is the largest river in the county ; it flows 
from south to north along the boundary, and finally turns off to 
the eastward. This river and its tributasies flow through deep 


- gorges, and the whole bordering country has been carved b 
gorg g 


‘ 


torrents into a perfect network of deep and intricate ravines. 
The Boro Creek, a tributary forming the southern boundary of 
the county, passes through an alluvial plain for the last few miles 
of its course, and presents at its junction a remarkable contrast 
to the grand defiles by which the tributaries lower down, such as 
the Nerrimunga and Bungonia Creeks, join on to the main 
stream. 

The elevation above sea level of the junction of the Boro Creek 
and Shoalhaven appear from aneroid observation to be 1900 feet, 
the junction of Nerrimunga Creek 700 feet, and the river five 
miles above Bungonia Creek 450 feet. All other river courses in 
the county have a much greater elevation. 

The Wollondilly, near its source, was found to be 3000 feet ; 
at Pejar, 2500 feet, at Pomeroy, 2230 feet; at Goulburn, 
2000 feet. 

The Mulwarree Ponds, at their commencement near Lake 
Bathurst, 2250 feet. 

These heights are only rough approximations. The drainage 
of a small shallow saucer like depression, shut in by low hills 
between the heads of the Mulwarree and the Boro Creek, but 
not having an outlet into either, forms Lake Bathurst, which is 
about 2,200 feet above the sea. I believe Lake George is about 
2100 feet above sea level; the lakes Tarago and Wologorong are 
about 200 feet higher. 


DISTRIBUTION OF ROCKS. 

Turning now to the geology, the yellow colour of the map is 
meant to indicate the areas where the rocks at or near the sur- 
face consist of metamorphosed arenaceous and argillaceous strata ; 
on the ridges these rocks often crop boldly out at the surface, 
but in many other parts they are buried under deep alluvial soil, 
or else capped with iron ore, or some comparatively recent deposit. 
These rocks exclusively occupy the south-east corner of the 
county, and in fact nearly its entire southern boundary ; they 
stretch as a broad central belt right through the county from 
south to north, exhibiting, however, some important interruptions 
along the borders. On the west border granite and basalt occur 
—coloured carmine and green respectively. These rocks occupy 
the west of the county, and form the dividing range separating 
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the counties of Argyle and King. But in the south half of the 
county the arm of the dividing range, bounding the drainage 
area of Lake George on the east is coloured yellow, being com- 
posed of stratified TOES > ; whilst the arm on the west consists of 
granite. A little to the north of Mount Cullarin basalt com- 
mences, and forms the rest of the northerly curving continuation 
of the range bordering the north-west of the county. The map 
represents “the Wollondilly flowing along a granitic course from 
its origin to a point about nine miles west of Goulburn, and this 
oranite continues in a strip southwards, as far as the Lake 
Wologorong and Rose Lagoon (lake Tarago on the map). 
Basalt encircles the valley of the Wollondilly in the early part 
of its course. 


The principal features in the eastern border of the yellow 
central band consist, first, of an area of quartz porphyry, ind1- 
cated by the buff colour, which covers an extensive tract about 
Marulan, stretching from the Wollondilly to within a short dis- 
tance of the Shoalhaven, and ‘hence tapering south for a distanee 
of eighteen miles; secondly, of the black area, lying on the east 
of the former, indicating some interesting outliers of conglom- 
erate and sandstone belonging to the coal formation. Limestone 
is occasionally found inter bedded with the metamorphosed arena- 
ceous and argillaceous strata; 1t is shown by the blue colour, 
but it forms a very inconspicuous feature in comparison with the 
other rocks. Isolated patches of granite or- syenite, quartz 
porphyry, basalt, and greenstone are met with here and there, 
and are indicated on the map by the carmine, buff, green, and 
brick red respectively, and help to enliven the monotony of the 
yellow colour; for instance, granite occurs north ef Lake 
Bathurst, a chain of basaltic patches runs in a direction N.E. 
from the same lake; greenstone occurs at Willeroo, in the 
neighbourhood of Lake George, and also on King’s Plains, near 
Goulburn. 


Taking into consideration the small scale of the map (two 
miles to an inch), and the difficulty of ascertaining the nature of 
the bed rock in many places where the covering of soil is deep, 
the colours will afford a rough approximation of the size and 
shape of the areas occupied by the various formations. 


Reckoning the area of the entire country at 1600 square miles, 
1080 are represented by the yellow (altered strata of clay and 
sand); 100 by the green (basalt); 60 by the buff (quartz por- 
phyry) ; 90 by the carmine (granite and syenite); 6 by the blue 
(limestone) ; 14 by the black (conglomerate belonging to the 
coal formation) ; whilst the remaining uncoloured 250 square 
miles are unexamined, 
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STRUCTURE AND COMPOSITION OF STRATIFIED ROCKS. 

Having glanced at the relative distribution of the various 
groups, allusion may now be made to their structure and com- 
position, their mode of arrangement, and also their relations with 
one another. 

Endless varieties of stene, depending upon differences in com- 
position, hardness, colour, texture, and structure, are grouped 
together under the yellow colour, because, in spite of their 
differences, they possess a common origin, being all sedimentary 
deposits of a siliceous, argillaceous, or mixed character. They 
represent an enormous pile of strata, which have experienced 
great chemical and physical changes since the time when they 
formed loose mud and sand at the bottom of a sea. And the 
result of these changes has been to obliterate their original 
features more or less, and to present them to us nowadays in a 
metamorphosed state. In hardness they range from flint down 
to soft material easily dug into. They are white or tinted with 
all the dull shades which iron can impart. In texture they are 
fine or coarse, and sometimes conglomeritic. And, by their 
structure, they can be divided into several varieties—the laminated, 
having their layers arranged in a horizontal manner, the schistose 
or feliated, when arranged in wavy plates, and also the cleaved or 
slaty, when the rock splits readily along planes which do not coin- 
cide with the lines of bedding. But rocks exhibiting these 
varieties of structure are indiscriminately mixed together, and 
shade gradually into one another; and many rocks can be met 
with arranged in thin strata or laminations on a large scale, while 
the subordinate layers are schistose. 

This heterogeneous collection now under review comprise 
sandstones, quartzites, quartzose conglomerates, hornstones, 
altered shales, slates, and schists. 

In some places ordinary sandstone is met with, but it is 
generally too friable to be of any use for building. One of the 
commonest sorts is argillaceous, has a fine grain, is tinted yellow 
or red by iron, and crumbles on exposure into small fragments ; 
the grains of sand and pebbles of most of these ancient rocks 
are now vitrified, or cemented together, thus forming quartzites 
and quarizose conglomerates (like specimens shown). The quartz- 
ites are generaily white; the original grains of sand can easily 
be distinguished in them; they are exceedingly hard, and when 
they occur interstratified with softer material their less rapid 
rate of waste causes them to project in bold outcrops. The 
quartzites are generally massive or laminated, but on parts of 
the Currowang Range, between the Currawang Copper mines 
and Lake George, the quartzite is schistose (like the specimen 
shown). lhave made use of the term hornstone to include a 
number of rocks which resemble stratified flint or jasper ; they 
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are commonly opaque, homogeneous in their texture, white, or 
tinted dull blue, brown, olive, yellow, or red; they appear to 
consist of mixtures of clay and silica. They occur in persistent 
layers of a few inches thickness, mterbedded, with the other 
stratified rocks. a 

The altered shales, slates, and schists are represented by the 
specimens shown; the two former kinds of rock are invariably 
fine grained, and are of argillaceous origin; but -the schists, 
though generally fine grained, are sometimes coarse. The varie- 
ties of schist observed in the county might be distinguished as 
chlorite schist, mica schist, quartzite schist, and quartziferous 
schist. By quartziferous schist, I mean such as the specimen 
shown containing small lumps of quartz disseminated between 
the fine-grained schistose layers. This rock is certainly inter- 
mediate in structure and appearance between an ordinary schist 
and the quartz porphyry, to be referred to immediately ; and in 
a small spot, near Lake George, laid down upon the map it was 
traceable passing gradually into quartz porphyry. It is probable 
that it isa transition stage between the actual transmutation of a 
schistose rock into quartz porphyry. 

The quartzose and slaty rocks just described form a barren 
soil, except in the spots where they happen to be covered by 
alluvium. Most of the ridges are stony, and the vegetation, 
instead of protecting the rocks from waste, as usual, often causes 
disintegration, for the roots of the trees, penetrate between the 
thin layers of the highly-inclined beds and break them to pieces. 

Along with these remarks relating to the stratified arenaceous 
and argillaceous materials, it is natural to mention the interstra- 
tified calcareous members of the series, indicated on the map by 
blue. The limestone in the county of Argyle is generally of a 
ligt blue tint, very hard and brittle. Like the sands and the 
clays. the limestone has also had its share of geological vicissi- 
tudes, and is now hard and crystalline. On the Wollondilly at 
Long Reach there is an outcrop of a highly inclined bed of 
cream coloured marble with faint red mottling, but it breaks in 
asplintery manner. Eastward of Marulan, towards the Shoal- 
haven River, a pure white marble with rather a coarse grain is 
found. And on Windellama Creek, there occurs a black marble 
with a few white fossil markings, lying in slabs from three inches 
up to a foot or two in thickness. 

The limestones are fossiliterous, but it is very rare to meet with 
fossils im the other stratified rocks alluded to; still, the fact of 
the fossils bemg well preserved in the few instances where they 
do occur points to the conclusion that the unfossiliferous sedi- 
ments were originally devoid of fossils, and that the absence of 
fossils in them cannot be attributed to obliteration resulting from 
the changes which the rocks have undergone, 
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POSITION OF STRATIFIED ROCKS. 

The position of these stratified rocks claims a moment’s atten- 
tion. ‘These strata have experienced alterations in position as 
striking as those displayed in mineral aspect and chemical com- 
position; originally loose mud and sand, they are now slaty or 
quartzose rocks; originally in a horizontal position, on some 
ocean’s floor, they now stand on edge, or are thrown into troughs 
and arches on the dry land. We cannot wonder at their meta- 
_ morphic condition if we admit a degree of chemical action upon 
them at all commensurate with that of the physical forces, to 
which they owe their present position. 

The dip of the rocks is shewn by the arrows upon the map. 
They are never horizontal for any distance ; they are contorted 
in many parts, as along the Shoalhaven ; their prevalent dip is 
to the westward at angles varying from 10° to 45°, and often 
higher, but a few reversals to the eastward do occur; in the 
neighbourhood of Point Ondyong at Lake George they stand on 
end. The general strike of the stratais N. by E., and even in 
parts of the Shoalhaven where the contortion is greatest, this 
uniformity of strike is preserved. It corresponds with the 
direction of the mountain ranges. To the unequal waste of the 
various inclined strata is due the very existence of many hills 
and ranges. A good instance of this can be observed in the 
Governor’s Hill, near Goulburn, which consists of soft sandstone 
at its base on the eastern side, but of hard quartzite on the 
top. The limestone partakes of the dip of the strata with which 
it is interbedded. ‘ee 

No unconformability has been detected in any part of this 
stratified series. The rocks rarely exhibit fractures, even on the 
smallest scale ; and no faults have been observed. — 

Excepting the limestone, no stratum is characteristic enough 
to be recognised wherever it may occur; it therefore becomes 
important to inquire whether this can aidus in determining the 
thickness of the rocks. Looking at the various outcrops of 
limestone, and connecting them by lines, it is remarkable that 
they make their appearance along the general strike of the 
strata: three well defined lines of this sort can be made out, one 
stretching from the Wambeyan Caves through the outcrop in 
Strathard, at Limestone Point on the Cookbundoon, Long Reach 
on the Wollondilly, to Jerrara Creek; another from Barber’s 
Creek on the Shoalhayen, through many points of outcrop to 
Windellama Creek; and the third starting a few miles north of 
Goulburn, thence across the Wollondilly at Baw Baw, thence to 
the west of Lake Bathurst and to Boro. 

But, as the prevalent dip of these beds of limestone is west, it 
is more likely that they are distinct beds than the separate 
portions of One deposit. 
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The strata evidently have a thickness of many thousand feet ; 
but there are great difficulties in the way of determining it even 
approximately, and sufficient data have not yet been collected to 
make the attempt. 

CHARACTERS AND OCCURRENCE OF THE OTHER ROCKS, 

The quartz porphyry represented by the buff colour on the 
map may next be referred to. It consists of quartz fragments, 
of irregular form, seldom larger than a pea, set in a compact 
homogeneous matrix, generally of a dull green colour. 

The following analysis shows the chemical composition of an 
average sample collected at the Marulan Railway Station. 
Specific gravity, 2°75 :— 


Silica bide ite ae hee ut 66°50 
Alumina se oa ee a4 soo tS 
Peroxide of iron ... Ae ae oe 513 
Lime ... ses aa aN: ae Pe tS) 
Magnesia ... oe is ie ae 2:14 
Potash... Le es a Le .. 2-46 
Soda Bias ote ak we ots 2°64 
Loss by ignition ee a as ace alent 

161:05 


The dull green colour is due to iron; as the rock weathers the 
iron separates and gives it a ferruginous surface like specimen 
shewn, while the quartz grains fall out and strew the surface of 
the ground. Its disintegration affords a cold muddy soil. 
Instances are met with where the matrix is black, and in others 
white, as the specimens exhibited shew. [ think it safest to 
classify this rock with schists and granites, which geologists now 
regard as metamorphic rocks. 

According to this opinion the quartz porphyry has originated 
through chemical changes upon ordinary strata of lime, sand, 
and mud, perhaps with associated volcanie products ; and its 
mode of occurrence goes to confirm this. I have seen no instance 
where the rock could be regarded as having been erupted through 
the surrounding strata subsequent to their alteration. In all 
cases it shades gradually into the strata adjoming it. On 
Windellama Creek sandstone passes insensibly into it. I have 
already alluded to the rock which I termed quartziferous schist, 
as a transition stage between schist and the rock in question. 
On Goulburn Plains thin layers of it were met with regularly 
bedded with less altered strata (specimen shewn). But as a 
rule the quartz porphyry is massive, and never presents any sign 
of stratification or foliation except at its point of junction with 
stratified rocks. In the neighbourhood of Marulan the frequent 
passage of this rock into granite and syenite proves its alliance 
with rocks of undoubted metamorphic character. Mr. Clarke 
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has already stated this fact. The colouring in the map shsws 
the spots where this transition has been observed to occur. 

The granite and syenite require no comment as far as regards 
their composition, but in addition to their association with the 
quartz porphyry of Marulan, their intimate connection with the 
stratified deposits deserves notice. 

At a spot on the Shoalhaven, a few miles below Nerrimunga 
Creek, a bed of red granite, ten yards thick, known as the ‘ Red 
Bar,’ is interstratified with slates ; and higher up the river the 
slates pass into red and white granite by such imperceptible 
gradations, that it is impossible to determine where the stratifica- 
tion planes of the slates end, and the joint planes of the granite 
begin. The granite seems to partake of the strata’s dip; and 
the same appearance of dip is presented by the granite in the 
ravines of the dividing range west of Collector. In the granite 
along the upper course of the Wollondilly, a well defined section 
of its junction with stratified rocks is exposed, where the road 
crosses the river near the Black Springs. The upper part of 
this cliff section consists of chlorite schist dipping 35° W by S; 
and this is underlaid by thin bedded granite or gneiss with a 
flagey structure, and having the same dip. The bed of the river 
above Pomeroy to its source, consists of a similar granite often 
overlaid in the same way by schist and slate. 

The next rock to allude to is the basalt. This rock, which 
owes its origin to some ancient and long since obliterated volcano, 
is undistinguishable in appearance from that of Pennant Hills, 
which has been erupted through some of the youngest geological 
strata on this side of the colony. It is generally massive, but 
vesicular and amygdaloidal portions are often found. Its disin- 
tegration affords a fertile soil, and the iron which it contains 
imparts a chocolate or black colour to the ground. The waters 
flowing off these areas are invariably hard, owing to the lime and 
magnesia dissolved from the rock. The relation of the basalt to 
the rocks surrounding it has not been traced in all classes. In 
the gorge of the Shoalhaven, where the torrent has laid bare the 
rocks, a small pasalt patch, six miles south of Bungonia Creek, 
was seen to be eruptive. From the fact of the basaltic areas 
N.E. of Lake Bathurst occupying levels below that of many 
surrounding parts, I am inclined to consider them eruptive too. 
On the dividing range in the N.W. of the county tne basalt 
forms an overspreading mass ; it is found on the hill-tops only, 
and not in the valleys. 

The Wollondilly has cut its channel through this overspreading 
sheet of basalt, and has also excavated the schists and granite 
below to a considerable depth. At Pomeroy the basalt lies 225 
feet above the river, and at Pejar 300 feet. This basaltic area 
in the N.W. possesses contour boundaries. Springs often issue 
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at the junction of the basalt with the underlying rocks, such for 
instance as the Black Springs near Pomeroy. 

The greenstone areas, coloured brick-red on the map, are pur- 
posely distinguished from the basalt, because the difference in 
their characters, and the mode in which the greenstone is 
associated with the stratified rocks, being either eruptive or 
interbedded, make it doubtful whether it can be grouped with the 
basalt as a product of the same series of igneous events. 

The conglomerate of the coal formation, indicated black on the 
map, can be observed on the right bank of the Shoalhaven, east 
of Bungonia, capping the loftiest summits of the ravine, exceed- 
ing 1500 feet above the river. It here rests unconformably upon 
the older strata indicated by the yellow colour. The same con- 
glomerate stretches horizontally over much of the districts of 
Uringalla and Eden Forest, but it here reposes upon unstratified 
masses of syenite and quartz porphyry. On the railroad a few 
miles east of Marulan, this congiomerate can be seen forming 
bluffs along Barber’s Creek, and itis also conspicuous on the 
road side at Wingello. A range of hills formed of this con- 
glomerate associated with sandstone, runs from near Marulan 
Railway Station northwards to the Wollondilly Valley. The 
river has cut its way through both it and a considerable thick- 
ness of the underlying quartz porphyry; and as the hard con- 
glomerate occupies the upper portions of the hills and weathers 
on all sides with steep or precipitous faces, it forms a bold 
feature in the scenery of this part. One of these conspicuous 
eminences overlooking the Wollondilly has received the name of 
Gibraltar Rock. Here the conglomerate exhibitsa thickness of 
200 feet, reposing upon quartz porphyry, and setting in 200 feet 
above the river’s bed. It is composed of sand, pebbles, and 
boulders ranging up to a foot in diameter, all flrmly cemented 
together. Its colour is white. The pebbles in it are chiefly 
quartz and quartzite, and occasional rolled fragments of the 
underlying quartz porphyry, which tend to show that the meta- 
morphism of the older strata had occurred long before the 
materials of the conglomerate were thrown together. The con- 
glomerate represents an ancient sea-shore belonging to the epoch 
when the glossopteris and other New South Wales coal plants 
were flourishing. 

SECTIONS. 

Combined with the preceding remarks, the sections exhibited 
will explain the geological character of the country. 

The first section starts from the eastern boundary of the 
county at the junction of Nerrimunga Creek with the Shoalhaven 
River, and crossing to the westward, making a little north, it 
cuts first through the broken district of Inverary, passes a mile 
to the south of Bungonia, then over the range forming the 
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southern continuation of Towrang Hill, and thence to Goulburn. 
The places to the west of Goulburn where it passes are Baw Baw, 
Pomeroy, Mount Fitton, and Gullen, where it reaches the 
dividing range. The scale is two inches to a mile, both 
horizontally and vertically. This section displays all the varieties 
of rocks previously alluded to, except the conglomerate of the 
coal formation. 

Granite forms the bed of the Shoalhaven at the starting point, 
and in the course of a mile or less gives plaee to highly 
inclined schists and slates and quartzites, mostly thin bedded. 
These are here thickly covered in many places by ferruginous 
breccia which I shall allude to presently. These ancient and 
altered sediments continue along the section line for six miles 
exhibiting several anticlinal and synclinal folds; and are then 
cut out for a mile by an outburst of basalt. Crossing this, 
quartzite is found on the other side, and also a stratum of lime- 
stone containing a few fossil shells and corals, Favosites, 
Stromatopora, a large Pentamerus, Orthis, Rhynconella, and 
crinoid stems. Further on we pass over masses of syenite and 
quartz porphyry. Then again across the edges of altered 
stratified rocks, then over anotner tract of syenite and granite ; 
and here we reach Lumley Creek. This is a most interesting 
spot, and it long ago received the attention of Mr. Clarke, who 
pointed it out tome. The granite suddenly disappears at the 
creek, and the opposite bank exposes a soft limestone made u 
of flexuous layers, and overlaid by a calcareous sandstone full of 
fossils ; among which Atrypa, like A. hemispherica, aud Spirifer, 
like 8S. plicatellus, also the subgenus Cyrtia are the most 
abundant. Leaving this spot the section line next crosses 
Bungonia Creek winding between steep banks of quartzose and 
slaty strata; and thence over the Jerrara Hills and the spurs of 
Towrang, a monotonous and barren ten miles of highly inclinal 
unfossiliferous strata until the top of Governor’s Hill is reached, 
which commands a magnificent view of Goulburn and the sur- 
rounding plains. From this range the section line is continued 
eight miles west, first crossmg the Mulwaree, passing through 
the south part of Goulburn, and then descending into the valley — 
of the Wollondilly, which it crosses, at an uninhabited township, 
Baw Baw, and thence follows up the valley nearly parallel with 
the river’s course. From the Mulwaree the country is flat, and 
there is no change in the character of the rocks, except just at 
Baw Baw, on the Wollondilly, where a stratum of limestone is 
interbedded with the schists and quartzites. It contains but few 
fossils, but among them Favosites, and the same Pentamerus as 
before mentioned were observed. The rest of the section runs 
N.W, still following up the Wollondilly Valley, passing for 
three miles oyer schists and quartzites, and then entering a 
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region of stratified granite or gneiss, which blends comformably 
upwards into schist; here these rocks are overspread by a thick 
capping of basalt. The basalt lasts for four or five miles, until 
we recross the Wollondilly, near the Black Springs: a little 
beyond this we lose the granite, and pass over a rough country 
of slate and quartzite, but on approaching the dividing range we 
find every hill top above a certain level capred with basalt; and, 
on finally reaching the greatest elevation, the whole country for 
some miles around becomes entirely covered with this igneou 

material. " 

This section shows the main geological features to be met with 
in the county of Argyle. A second section, taken along the 
line indicated on the map from a part of the dividing range west 
of Collector to Lake Wologorong, and thence east to the 
Shoalhaven shows, on its eastern extremity, the only feature of 
importance which the first fails to include. This formerly omitted 
feature consists of an outlying patch of the white conglomerate 
belonging to the coal formation. As it occurs on the top of the 
loftiest spurs on the right bank of the Shoalhaven it is properly 
in county St. Vincent; butit is included in this section for the 
sake of showing its relation to the rocks of the county now 
under consideration. The rest of the coloured section explains 
itself. These uwo sections also show the elevation of the country 
between the Wollondilly and Shoalhaven; the remarkable 
difference in the heights of those two river courses though so 
near together, suggests the idea of main stream and tributary 
rather than two independent river systems. Section No. 3 shows 
the same contrast in the elevation of these contiguous channels ; 
it is drawn from Gibraltar Rock southwards over a barren tract 
of quartz porphyry as far as Marulan; it then takes a bend to 
S.E. to the junction of Bungonia or Calne Creek with the 
Shoalhaven. This part of the country has been minutely 
described by Mr. Clarke in his “ Researches in the Southern 
Gold-Fields.”’ 

Section No. 4 shows the structure of the country in the 
direction eorrespondine with the respective line upon the map. 
FOSSILS AND AGE. 

The age of the rocks may next claim investigation. The 
transition of the granite on the Shoalhaven and Wollondilly into 
the ordinary overlying strata is so strikingly evident, that I am 
inclined to assign to these granites and their associated deposits 
the same age. With regard to the particular age of the stratified 
rocks fossil evidence is rather scanty, but from the kind assistance 
which I have received from Mr. Clarke, I am enabled to offer 
some remarks upen the few fossil specimens collected. I have 
already alluded to the shells near Atrypa hemispherica, and 
Spirifer pliactellus, found near Bungonia; also, the other genera 
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of Brachiopods, Cyrtia, Pentamerus, Rhynconella, and Orthis ; 
also, the genera of corals Favosites and Stromatopora. In 
addition to these, at Windellama, the most prolific fossilliferous 
spot on the east side of the county, the following genera were 
procured :—Of corals, Heliolites, Cyathopkyllum, Acervularia, 
Favosites polymorpha (?); of brachiopods, Rhynconella, two 
species ; small Spirifer ; Atrypa reticularis, and another ; Leptena 
sericea ; Orthis; A. gasteropod, Loxonema. 

On the western side, near Lake Bathurst, the following occur: 
—The interesting Foraminifer, called Receptaculites Clarkei (or 
Australis); of corals, Favosites Gothlandica, Lithostrotion, 
Lithodendron (?), Cyathophyllum; of Brachiopods, Spirifer, 
Atrypa large, S:rophomena, Strophodonta; of Gasteropods, 
Phanerotinus, and Loxonema; of Lamellibranchs, Lucina, and 
two species of Conocardium ; in addition to these, Orthoceras, 
and erimoidal remains. 

The fossils found in the lower strata, viz., at Windellama, 
Lumley Creek, and other parts in the east of the county, are 
closely allied to Upper Silurian forms, but in the higher: strata, 
which occur to the westward, as near as Lake Bathurst, the 
fossils make a nearer approach to carboniferous types. 

MINERALS. 

Brief allusion may be made to the minerals known to occur in 
this county. As far as I know the only locality where gold has 
been profitably extracted is the Shoalhaven basin; quite 
recently auriferous quartz reefs in the neighbourhood of Nerri- 
munga Creek have been attracting attention. Specimens of 
quartz containing gold have been found from the Boro Creek 
junction downwards along the county’s border. Quartz veins 
are very common in many parts; smoky crystals and large 
masses of quartz are found lying loose on Goulburn Plains, 
having probably been washed out of the schistose rocks in the 
vicinity which contain nests and veins of this mineral. These 
are considered to possess little or no auriferous value. Patches 
of quartz are common in the granite along the Wollondilly. In 
some places quartzites exhibit small cracks which have become 
filled in with vein quartz. It appears as if solutions of silica had 
percolated the whole series of rocks, depositing quartz in every 
available crack and interstice, though probably at very distinct 
epochs; thus converting sandstones into quartzites, perhaps 
assisting the formation of the flinty or hornstone rocks before 
alluded to, and also forming nests and reefs of quartz, though 
the origin of their auriferous character is a mystery. Copper 
pyrites occurs at the mines at Currawang, the lode running W. 
by N., also below Boro Creek, at Lockyersleigh, and on the 
Shoalhaven, east of Bungonia. The district to the east of Bun- 
gonia is remarkable for the number of mineral species which it 
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affords, viz., copper pyrites, galena, blende, stream tin, gold, 
manganese containing a very small per centage of cobalt and a 
still smaller one of nickel. Molybdenite also occurs here 
disseminated in small patches through quartzite, the original 
component grains of which are easily discernible. Arsenate of 
iron is also here found, associated with arsenical pyrites. The 
ouly ore that I have seen in the quartz porphyry of this county 
is iron pyrites; but ina similar rock from other parts of the 
coloay I have seen copper pyrites and also galena. I shall allude 
to iron ores under the final heading of the subject to which I now 
proceed. 
SUPERFICIAL ACCUMULATIONS. 

The scenery of the country, though at first suggestive of past 
eras of disturbance, is probably attributable to comparatively 
quiet causes. That the whole mass of the country has been 
upheaved together to a considerable height above sea level is 
undeniable ; but there is no probability that the dividing range 
or any other parts owe their present configuration to the fact of 
having been lifted up higher than the surrounding masses. 
Neither is the surface much dependent upon the character of 
the rocks, for granite is found on the floor of the Wollondilly 
Valley, and on one part of the bed of Lake Bathurst; and 
granite also forms the higher summits of the dividing range in 
the south-west. Basalt also occurs in situations both high and 
low. Still the intricate windings of many creeks and also the 
strike of the hills are clearly traceable to the position of the 
strata and their mode of disintegration. ; 

The ravines excavated in the schistose rocks are generally very 
steep, and often inaccessible; but they do not present vertical 
precipices like the conglomerate of the Gibraltar Rock on the 
Wollondilly, resembling the chasms in the sandstone upon the 
Blue Mountains west of Sydney. The present outline of the 
surface is a sculptured one, the excavating power being running 
water; and if any evidence could be adduced of former earth- 
quakes so as to account for slight alterations in level over large 
tracts, it would not be difficult to frame a theory of its structure. 
Throughout the county there is proof of the former action of 
water at higher levels, and on a comparatively grander scale; 
but whether to attribute these appearances to time or to different 
climatal conditions is, of course, a difficult problem, and belongs 
rather to the structure of the continent as a whole than to the- 
small portion now under consideration. The section lines 
exhibiting the inequalities to scale show how comparatively 
trifling they really are notwithstanding the bold irregularities 
which they present when viewed in detail. 

The outcrops of strata cn the Argyle shore of Lake George, 
which in some cases project in vertical walls above the ground 
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(suggesting the name of Stonewall Point applied to one spot), 
attest that they are only fragments, while the 1est has been 
swept away. The Lake instead of occupying a curvature in the 
rocks, rests here upon the very edges of the strata; and it is 
difficult to conceive what has become of the rocks which must 
have formerly filled its basin. Since the excavation of the lake, 
the drainage of the surrounding hills has formed alluvial deposits 
in many parts. The Lake is reported to have been dry for some 
_ time previous to 1852; though now full, its water is shallow and 
brackish. Accumulations of deep alluvium stretch northwards 
from the lake throvgh Collector, Rose Lazoon, Lake Wologorong, 
the Dairy Flats, and the Breadalbane Plains. 

The Goulburn Plains, which he along the course of the. 
Mulwaree Ponds are remarkable alluvial accumulations ; in some 
parts they appear to the eye perfectly level for several miles, and 
in other parts their surface is undulating. Being clothed with 
grass, and naturally bare of trees, they form a pleasing landscape 
when viewed from any commanding point. Quartz is strewn 
abundartly over some parts, as already mentioned. The only 
apparent origin which one can assign to these plains is the 
former action of the Mulwaree during its occasional inundations 
in times past, before its waters had cut their way down to the 
present levels. At present the Mulwaree consists ef a chain of 
deep ponds, between which the water flows orly after heavy 
reins. The ponds occupy mere hollows in the alluvial mud, and 
in flood time they are lable to become filled up, whilst new ones 
are excavated elsewhere. The deep alluvial accumulation which 
the Mulwaree, like many ether streams throughout this country, 
now cuts through, testify a long protracted period of accumula- 
tion at levels higher than those which now suffer inundation. 

The river terraces of the Wollondilly and Shoalhaven are 
other instances of aqueous action. The railway cutting at- the 
Wollondilly Bridge nearest Marulan shows a section of clay and 
gravel more than fifty feet above the river's bed; evidently 
deposited there when the river flowed at a level considerably 
higher than at present; and to my mind there are proofs 
sufficiently clear that the river once flowed even some hundred 
feet higher above that. 

Along the Shoalhaven basin, at a distance of a few miles from 
the river, the whole country in some parts is covered: with com- 
paratively recent deposits; these consist of oxides of iron, either 
pure or mixed with clay ; also sand, grit, and gravel; ferruginous 
slate-breccia; and loose waterworn pebbles and boulders. 

The deposits of oxide of iron are principally local; the mest 
remarkable variety is a concretionary reddish hydrated oxide, 
or pisolitic iron ore; this occurs in several localities, as near 
Bungoria and on Windellama Creek, and is generally found in 
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the proximity of limestone. The association of limestone and 
oxide of iron is invariable throughout this county. Massive 
ironstone is of common orcurrence along many alluvial water- 
courses. But the accumulation most interesting geologically is 
the ironstone breccia which covers the slate country between 
Bungonia and the Shoalhaven, as well as other parts. It con- 
sists of angular fragments of slate, cemented by oxide of iron 
into a hard mass. It attains a thickness often exceeding 30 feet, 
and has been eroded into hillsandyalleys. Itis very conspicuous 
along the Washedaway Creek, (a tributary of the Shoalhaven, 
east of Bungonia), and there overlies a thick accumulation of 
alluvial deposits. A miner’s shaft sunk in a slight valley, sur- 
rounded on all sides by “made hills” of this conglomerate, 
passed through the following :— 


Feet. 
Soil and clay a pee 
Ironstone conglomerate, consisting of quartz ane ade of 
iron 2, 
Pipe clay, stratified, containing i in lowest stratum fossil 
leaves and hones Ree 75 


Auriferous gravel, pebbles one to two inches diameter 12 


Total Se Shes ue eee? 

Quartzite and slate bottom. 

The same kind of ferruginous breccia as that just described is 
also met with in Pegar Gully, a small tributary from Mount 
Wayo to the Wollondilly. 

There are caves in the limestone on the Shoalhaven, but 
whether they contain any deposits of interest has not been 
investigated. 

The districts of Oallen and Nadgigomar are largely covered 
with loose sand and gravel. 

The only other fact to which I would allude is the remarkable 
occurrence of huge granite poulders at several points along the 
Boro Creek, when no such rock can be discovered any where in 
the surrounding neighbourhood. One of the largest of these 
blocks observed was rudely spherical, and had a diameter of 15 
feet, and must have weighed about 128 tons. The only known 
means hy which such huge masses become transported to a 
distance from their parent rock, is that of ice. The blocks, 
however, do not exhibit any of the characteristic markings of 
ice action, such as polishing grooves, or scratches; nor are 
there any other deposits elsewhere, which could be safely said to 
possess a glacial origin. 
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Art. VIT.—On the Origin and Migrations of the Polynesian Natton, 
demonstrating their discovery and progressive settlement of the 
Continent of America, by the Rev. Dr. Lang, M.P. 

[Read before the Society, September Ist, 1869. | 
THE singular phenomenon which the South Sea Islands present 
to the eye of a philosophical observer is perhaps one of the most 
difficult to account for that has ever exercised the ingenuity of 
man. From the Sandwich Islands in the Northern to New Zea- 
land in the Southern Hemisphere ; from the Indian Archipelago 
to Easter Island, near the continent of America—an extent of 
ocean comprising sixty degrees of latitude and a hundred and 
twenty of longitude (7.e., exactly twice the extent of the ancient 

Roman Empire in its greatest glory)—the same primitive lan- 

guage is spoken, the same singular customs prevail, the same 

semi-barbarous nation inhabits the multitude of the isles. 

In using this language, however, I would not be understood to 
include the numerous islands, and groups of islands, of the 
Western Pacific, the inhabitants of which are all remarkably 
different from those of the other South Sea Islands, and would 
seem to be derived from the same primitive stock as the abor- 
igines of Australia and the Papuans of New Guinea. These 
islanders are all of a much darker hue than those of Polynesia 
Proper, or the islands to the eastward, many of them being jet 
black ; and there is this remarkable distinction between the two 
races, that while the languages of Hastern Polynesia are all mere 
dialects of the same primitive tongue, there is an infinity of lan- 
guages in the islands of Western Polynesia, and all remarkably 
different from each other; every island of any size having one of 
its own, and the larger islands three or four. 

Confining our attention therefore, to the lighter colouréd 
Polynesian race, and leaving out of view for the present the ques- 
tion as to their original point of departure from the other habita- 
tions of mankind, the first question that presents itself for our 
consideration is by what process or processes has that very 
remarkable race spread itself over the vast Pacific, reaching as 
they have done the remotest inhabited islands of both hemis- 
pheres, from the Sandwich Islands in the Northern to New 
Zealand in the Southern Hemisphere, and stretching across the 
broadest part of the Pacific in the equatorial regions. 

Without condescending, therefore, to notice ‘the theories that 
-haye been sometimes Rieenocal on Ake subject—yiz., that the 
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South Sea Islanders are indigenous, or that their islands are 
merely the summits of the mountains of a submerged continent or 
continents that once existed in that part of the terraqueous globe 
—the remarkable phenomenon in the Pacific Ocean being the 
creation rather than the disappearance of land, in the numberless 
coral islands that are constantly rising up from the depths of the 
ocean and at length becoming solid land—without noticing any 
further either of these theories, I would observe that the Poly- 
nesians, like all other islanders, are a maritime people, very fre- 
quently if not constantly at sea, and ever and anon making 
short voyages from island to island in their respective groups. 
Now, although the trade-winds that blow from the eastward in 
both hemispheres are remarkably regular, they are not uniformly 
so; and in such exceptional cases as do occur the islanders are 
occasionally overtaken by storms blowing in a contrary direction 
to that of the usual trade-winds, and are carried out perhaps 
hundreds of miles into the boundless ocean. For example, 
Captain Beechy, R.N., fell in, in the course of one of his voyages 
in the Pacific, with a party of South Sea Islanders, from Tahiti, 
who had been driven in this way six hundred miles from their 
native isle by a gale of westerly wind, and who in all likelihood 
would all have perished had they not thus been providentially 
discovered. Captain Duke, an old whaling captain, well known 
in his time in this city, with whom I made a voyage to England 
in the year 1839, told me that he had also fallen im, in one of his 
whaling voyages, with a large canoe filled with South Sea ~ 
Islanders, with their provisions all but expended, and distant 
many hundred miles from their native isle. He very kindly took 
them all on board his ship, and kept them there till he could 
land them, as he did at length, on their own island. Another 
whaling captain, equally well known in this city, in the olden 
time, I mean, Mr. Joseph Thomson, with whom I also made a 
voyage to Eneland, in 1824, told me that he had fallen in, in one 
of his whaling voyages, with a large Tahitian canoe with a party 
of natives cn “board, all but exhausted, and several hundred miles 
from their native island. He took them on board his vessel and 
supplied them with all that was requisite for their restoration 
and refreshment ; but, as Tahiti was greatly out of his course at 
the time, he gave ‘the islanders a compass, and showed them how 
to steer in order to reach it. The natives, as he afterwards 
learned, watched their silent guide with intense interest during 
the whole course of their homeward voyage; and when the sum- 
mits of the well known mountains of their native isle hove in 
sight at length, they leaped up in their canoe and danced for joy ; 
and then, looking wistfully to the compass, said, “The cunning 
little thing, it saw it all the time.” 
In the only other case of the kind which I shall mention, and 
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which occurred about thirty-five years since, a whaling captain 
out of this port, fell in with a canoe drifting about many hundred 
miles from the nearest land. There were two dead bodies in the 
canoe, while those who remained alive were in the last stage of 
exhaustion. These calamitous accidents, arising from sudden 
squalls have, doubtless, been often aggravated, and rendered un- 
necessarily fatal by the mental character and disposition of the 
South Sea Islanders themselves; for, conjoining a remarkable 
- proneness to despondency with their spirit of adventure, when- 
ever the wind blows strong and adverse in their short and frequent 
voyages from island to island, instead of redoubling their exer- 
tions, they generally pull down all sail, and extend themselves in 
sullen despair along the bottom of their canoes, abandoning them- 
selves and their tiny vessel to the mercy of the wind and waves. 
Tn addition to these cases of accident from squalls and tem- 
pests, maritime enterprise, whichis the characteristic of islanders, 
has also led, doubtless in numberless instances, to voyages of 
discovery on the part of the South Sea Islanders, as Quixotic as 
that of Columbus must have appeared to most of his contem- 
poraries. Hor example, a solitary native of the Fiji Islands had 
been driven to sea by some sudden storm towards the close of the 
last century, when fishing off the shore in his canoe, and had 
landed at length on the Friendly Islands, 360 miles from his 
native isle. In such circumstances no Huropean, unacquainted 
with the science and art of navigation, would have ventured to 
put to sea in search of the distant island from which the stranger 
had been accidentally driven. But the thoughtless Polynesian, 
fired by the spirit of adventure, disregards the suggestions of 
prudence in such cases. Stimulated, accordingly, by the intel- 
ligence ke had thus received from the stranger, of the existence 
of other islands in a particular direction, Tooi Hata Fatai, a chief 
of the Friendly Islands, set sail for the Fiji Islands some time 
afterwards, with two hundred and fifty followers, in three large 
canoes, each of which must have carried upwards of eighty men, 
with provisions and water for the voyage. In such voyages, how- 
ever, the unskilfulness of the pilot, or the unexpected change of 
the wind, would often carry the adventurous islanders far beyond 
their reckoning ; and in such circumstances they would either 
founder at sea, or perish of hunger, or be driven they knew not 
whither, till they reached some unknown and previously undis- 
covered island. Inthe latter case they would gladly settle on 
the new found land, fearful of again trusting themselves to the 
ocean, and entirely ignorant as to what course they should steer 
for their native isle. Since the commencement of the present 
century, and the formation of missionary settlements on certain 
of the more prominent Polynesian groups, there have been re- 
peated and well authenticated instances of adventurers having 
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left their native islands on such hazardous voyages as the one I 
have just referred to, and having never afterwards been heard 
of. 

But the state of society that has hitherto subsisted, from time 
immemorial, in the islands, affords an additional means of ac- 
counting for the distribution of man over the vast plains of the 
Pacific. The South Sea Islands have, in all past time, been, like 
the ancient Greek democracies, the scene of frequent, if not per- 
petual, civil war; and the cruel practice of the victors has gene- 
rally, if not uniformly, been to exterminate the vanquished, if 
possible, either by putting them to death as soon as they caught 
them on land, or by forcing them out to sea. 

In the year 1799, when Finow, a Friendly Island chief, ac- 
quired the supreme power in that group of islands, after a bloody 
and calamitous civil war, in which his enemies were completely 
overpowered, the barbarian forced a number of the vanquished to 
embark in their canoes and put to sea; and during the revolution 
that issued in the subversion of paganism in Tahrtti the rebel 
chiefs threatened to treat the English missionaries and their 
families in a similar way. 

On glancing at the chart of the Pacific Ocean, it would seem 
probable that the first inhabitants of New Zealand had reached 
that island from the Friendly Islands, the nearest to New Zea- 
land of all the other Polynesian groups, and distant only about 
eight or nine hundred miles to the northward. The internal 
evidence afforded by the dialect of New Zealand confirms this 
presumption, as it bears a much closer resemblance to that of the 
Friendly than to that of the more distant Society Islands ; while 
the tradition of the natives is that the first mhabitants of the 
island arrived frem tke northward. Supposing, then, that New 
Zealand had been originally discovered and taken possession of 
by a party that had sailed, perhaps, on some short voyage, from 
the island of Tonga, the principal island in the Friendly Island 
group, and been accidentally driven to sea, or by a party of van- 
quished islanders who had been driven out to sea by their ruthless 
conquerers, it is evident that, coming from within the Tropics, there 
would be no word in their language to denote such asubstance as 
snow. On seeing the strange substance, therefore, for the first 
time after their arrival in New Zealand, and ascertaining its cold- 
ness and insipidity, it would be quite natural for them to exclaim, 
when sorrowfully recollecting the comfortable country they had 
left for ever, “ Tongadiro!” Tonga lost! This is the singular 
phrase in the New Zealand dialect, for snow. 

Whether the first inhabitants of New Zealand had been driven 
from their native island by accident, or by the fortune of war, it 
is impossible to ascertain. There is one singular feature, how- 
ever, in the poltical aspect of that portion of the Polynesian 
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nation which I conceive throws some light on the history of their 
original migration, as well as on the origin of a horrible practice 
which has certainly been extensively prevalent in that island, as 
well as in most of the other islands of the Pacific Ocean. The 
practice I allude to is that of cannibalism ; and the feature in the 
political aspect of the island that serves to account in some mea- 
sure for the origin and prevalence of that practice in New Zea- 
land, is the absence of everything like a distinction of caste in 
- that group of islands. 

The Asiatic distinction of caste, as we shall see presently, 
has been developed with greater exactness in the Friendl 
Islands than in most of the other groups. But in the islands of 
New Zealand, whose first inhabitants were in all lkelihood 
Friendly Islanders, there is no distinction of caste whatever ; 
every New Zealander who is nota prisoner of war, ze. a slave, 
professing himself a rangatira, or gentleman. We cannot sup- 
pose, however, that a large canoe filled with natives, either hastily 
collected after a defeat in time of war, or proceeding on a voyage 
to some neighbouring island in time of peace—for it must have 
been by a party of natives in such circumstances that New 
Zealand was first discovered,—we cannot suppose that such a 
party of natives should have left the Friendly Islands in which a 
distinction of caste prevails without having persons on board of 
various castes. Butif the wretched inmates of such a vessel 
had by any accident been kept so long at sea (as they must 
necessarily have been ere they reached New Zealand) as to have 
expended all their stock of provisions, their only and their 
miserable resource (one shudders to think of it) would have 
been to lull and eat one of their own number. Such a thing, we 
know, has been done again and again even by Europeans. In 
such a case of direful emergency, the first victim among a party 
of South Sea Islanders, would, doubtless, be the man of lowest 
caste ; for the idea of putting a persen of inferior caste on the 
same level with a noble or chief in any circumstances, would 
never occur to a Polynesian. It is, therefore, highly probable, 
from the present state of native society in New Zealand, that the 
miserable wretches who first landed on that island had previously 
been so long at sea, that they had successively killed and eaten 
every person of inferior caste on board their vessel; and that ere 
they reached the unknown land, they had become, through ab- 
solute necessity, ferocious cannibals. That the taste for human 
flesh, which had been acquired in this manner by the fathers of 
the New Zealand nation, should afterwards have been found to 
minister to the desire of vengeance or been indulged in for its 
own sake, is not at all extraordinary. We read in the book of 
Job, chapter xxxi. 31, “ Oh that we had of his flesh! we cannot 
be satisfied.’ And in Burckhardt’s “Travels in Nubia,’ we 
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find the following trait of brutality given as an illustration of the 
vindictive character of a Nubian tribe— Among the Hallenga, 
who draw their origin from Abyssinia, a horrible custom is said 
to attend the revenge of blood; when the slayer has been seized 
by the relations of the deceased, a family feast is proclaimed, at 
which the murderer is brought into the midst of them, bound 
upon an angareyg (or sofa), and while his throat is slowly cut 
with a razor the blood is caught in a bowl and handed round 
among the guests ; every one of whom is bound to drink of it at 
the moment the victim breathes his last.’’* 

That cannibalism is also practised in various islands of the 
Seuth Seas, where neither necessity nor the desire of vengeance 
can be urged in palliation of the revolting practice, cannot be 
doubted. About forty years since, a respectable Scotchman who 
had been long in command of a Government vessel out of this 
port, at a time when it was customary to resort to certain of the 
South Sea Islands for supplies of pork for the King’s stores, told 
me that when he was lying at the Marquesas in one of his voyages 
to these islands, he had seen human viscera hung up for use in 
the same way as those of a sheep or bullock are frequently seen 
in England ; and that, on inquiring on one occasion of an elderly 
woman what had become of a little orphan boy she seemed to be 
rearing, and to whom he had himself got somewhat attached. he 
was horrified to learn that the boy had been killed and eaten. 
Nay, he assured me that he was once offered a human finger 
himself as a peculiar delicacy. 

In further illustration of the manner in which the South Sea 
Islands, and especially the solitary and remoter islands have been 
peopled in the course of ages past, | may state that it has been 
ascertained that the dialect of the Chatham Islands, situated only 
a few hundred miles to the eastward of New Zealand, has a 
much greater resemblance to that of Tahiti or the Society 
Tslands than to that of New Zealand; but that the dialect of 
Aitutaki, a solitary isle, and much nearer Tahiti, is identical with 
that of New Zealand. The only explanation that can be given 
of these remarkable facts is that some canoe with a party of 
natives on board had been blown off the coast of Tahiti by some 
sudden tempest, and had after a voyage of upwards of a thousand 
miles, reached the Chatham Islands; and that, in precisely 
similar circumstances, a canoe with a party of New Zealanders 
on board had been blown off their own island, and had, after a 
voyage of perhaps still greater length, been driven upon the 
remote and solitary island of Aitutakai. 

Taking into consideration, therefore, the fact that the state of 
things I have been describing has been in existence and operation 
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in the South Sea Islands for perhaps thousands of years past, it 
were impossible to estimate the prodigious expenditure of human 
life, and the prodigious amount of human suffering at which the 
South Sea Islands, situated as some of them are at vast distances 
from the nearest islands, must have been originally peopled in the 
course of long ages past. Where one canoe, in the circumstances 
I have stated, was fortunate enough to reach some previously 
unknown land in the vast ocean, we may conclude that many must 
have been lost, after scenes of bloodshed and cannibalism had 
been transacted on board them at the very idea of which the 
imagination revolts with horror. 

The next question in this inquiry is from what portion of the 
habitable globe has the Polynesian race been derived, and with 
what other family or tribe of the earth’s inhabitants does it 
exhibit any affinity ? 

I would observe, therefore, before attempting to give a direct 
answer to this question, that there are certain writers who main- 
tain that the Polynesians could not possibly have come from the 
westward or the continent of Asia from the prevalence of the 
easterly or trade winds of both hemispheres. 

De Zuniga, a Spanish writer of some celebrity, and the author 
of a history of the Philippine Islands. who is followed by Mr. 
Ellis, long a missionary in the South Sea Islands, and the author 
of an interesting work entitled ‘“ Polynesian Researches,” main- 
tains that the Polynesians could never have made, their way 
across the Pacific from the westward, in consequence of the 
uniform prevalence of the easterly trade wind. But the testimony 
of that eminent and lamented navigator La Perouse is decisive as 
to the invalidity of such an objection. ‘“ Westerly winds,” says 
that eminent navigator, “are at least as frequent as those from 
the eastward in the vicinity of the Equator, in a zone of seven or 
eight degrees north and south; and they” (that is the winds in 
the equatorial regions) “ are so variable that it is very little more 
difficult to make a voyage to the eastward than to the westward.’’+ 
To the same effect Captain (afterwards Admiral) Hunter, R.N.,, 
the second Governor of New South Wales, observes, in the 
narrative of his voyage from Port Jackson to Batavia in the year 
1791 :—“ It was very clear to me, from the winds we had ex- 
perienced since we came to the northward of the Line, that at 
this time of the year (the end of July), and generally during the 
height of the south-west monsoon in the China seas, these 
(westerly) winds do sometimes extend far to the eastward of the 
Philippine Islands, and frequently blow in very heavy gales.” 
For my own part, as to the alleged uniformity of the trade winds 
in the equatorial regions, the second time I crossed the Line 
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from the northward, our vessel lost the north-east trade wind as 
high as the fourteenth degree of north latitude; and in crossing 
the Equator from the southward on a subsequent voyane (Gn 
September 1833), we experienced a south-westerly gale of several 

-days’ continuance, after losing the south-east trade-wind, which 
carried us as far as the sixth degree of north latitude. Nay, I 
have been informed by a nautical gentleman of experience that 
he once encountered a south-westerly gale of twelve days’ con- 
tinuance considerably within the tropics. 

Having thus met and disposed of the preliminary objection as 
to the alleged impossibility of the Polynesians making their way 
to the eastward in the face of the easterly trade-winds of both 
hemispheres, I proceed to observe that the Polynesian race 
exhibits the clearest evidence of an Asiatic origin, in the follow- 
ing, as well as in various other particulars :— 


I. Distinction of caste—the most ancient and most remarkable 
feature of Asiatic society—prevails in certain of the groups of 
Polynesia; for im certain other groups it does not exist, for 
reasons which I have already indicated. In Tahiti, or the Society 
Islands, it was formerly carried to so ridiculous an extent in the 
case of the royal family—all the members of which were regarded 
as sacred in the highest Tahitian sense of the word—that what- 
ever any of the princes of the blood happened to touch became 
sacred also. If the king entered a house, the owner had to 
abandon it forthwith. If he walked on a footpath, it was death 
for a plebeian to walk on it afterwards. In benevolent eonsidera- 
tion, therefore, of the welfare and convenience of his subjects, his 
Tahitian majesty, having no state-carriage, was graciously 
pleased to be carried on men’s shoulders, whenever he wished 
to see the world, lest he should otherwise consecrate his own 
highways, and render them unavailable in future for his subjects. 
in the Friendly Islands the several castes are still better defined ; 
and as in India the Brahmin, or priestly caste ranks highest, 
insomuch that the Grand Lama of these islands—the Tooi Tonga, 
as heis called—takes precedence even of the king. 


The castes in India are :— 


1. The Brahmin, or priestly caste, whose office is to offer 
sacrifices, to teach the Veda, to offer gifts, and to receive presents. 

2. The Kshutriya, or soldier, caste, whose office is to protect 
the country and the Brahmins. 

3. The Vishya, or merchant, caste, whose office is to keep cattle, 
to carry on trade, to cultivate the land. 

4. The Shoodra, or servile, caste, whose office is to serve the 
Brahmins. And persons of the higher castes must not communi- 
cate with the lower in marriage, in eating, or in family friend- 
ship, on pain of degradation and the loss of all earthly connexions. 
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In the Friendly Islands, in which the Polynesian system seems 
to have retained much more of its ancient features than in most 
of the other groups, a similar, if not the same division of society 
obtains. In these islands the highest caste is in like manner :— 

1. The priestly caste, the heads of which are supposed to be 
descended from the gods: they receive presents from the lower 
eastes, and enjoy peculiar privileges; and the other islanders 
testify their respect towards them by addressing them in a sort 
of Sanscrit or sacred language, which is not used on inferior 
subjects. 

2. The egi, or nobles, whose office is to preside in war, and 
to be the rulers of the country ; the king himself being of this 
caste. : 

3. The matabooles, or gentlemen, whose office it is to act as 
companions and counsellors to the nobles, to be masters of cere- 
monies and orators at public assemblies. The cadets or younger 
brothers and sons of this caste practice mechanical arts under 
the name of mooas. 

4. The tooas, or lowest caste, consisting of common labourers, 
cooks, servants. And, in like manner as in India, the repugnance 
towards any intermingling of the castes is so strong that if an 
individual of one of the higher castes has children by a wife or 
concubine of one of the lower, the children must be put to death 
to prevent the degradation of the family. 

II. The singular institution of taboo, which obtains universally 
in the South Sea Islands, is evidently also of Asiatic origin. The 
word ¢aboo is nearly equivalent to the latin saccr and the Greek 
anathema, signifying either sacred or accursed, holy or unclean. 
Under the Leyvitical law, the show-bread was taboo, or forbidden 
to all but the priests. The leper was also taboo, for his touch 
communicated ceremonial pollution. The Jews pronounced the 
former holy—the Romans would have said Sacer diis celestibus ; 
the latter they pronounced waclean—the Romans would have 
said, Sacer duis infernis. In short, the Polynesian taboo extends 
to persons, places, and things; and whatever is subjected either 
to its temporary or to its permanent operation thereby acquires 
a character of sacredness in the eye of the South Sea Islanders, 
which it were death to disregard. In New Zealand, for instance, 
a woman engaged in nursing is taboo, and forbidden, under pain 
of death, to touch the food which she eats with her own hand ; 
and I recollect the case of a woman who had violated this prohibi- 
tion, about forty years since, by eating a piece of fern root in 
the mode forbidden by the law, being killed and eaten. 

In some cases, indeed, the taboo appears to have been a wise 
and politic institution. After those national festivals that are so 
frequent in the South Sea Islands, and at which such vast 
quantities of provisions are consumed as to threaten a general 
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famine, the ¢aboo is laid upon certain articles of food, perhaps for 
a period of six months, and a supply is thus reserved for the 
future. In the islands towards the north, certain fruit-bearing 
trees, and in New Zealand certain plats of kumara or sweet 
potatoes are tabooed every season. The produce of these trees 
or plats is gathered in the time of harvest, and distributed 
among the people. And in New Zealand, evidently to guard 
against the events of war and the pressure of famine, the seed 
potatoes are always separated from the rest of the stock at the 
time of ingathering, and placed in a storehouse which is tabooed ; 
and any person found stealing from such a house is punished 
with death. 

It may doubtless be difficult to account for so singular an 
institution as the Polynesian taboo; but its Asiatic origin is 
evident and indubitable. Its influence and operation may be 
traced from the Straits of Malacca across the whole continent of 
Asia to the Sea of Tiberias and the isles of Greece. In Ionia, in 
Hindostan, and in Tahiti, the person, the place, or the thing that 
was subjected to the influence of the mysterious taboo, was 
thenceforth, in the words of the poet, auguriis patrum, et prisca 
Sormidine sacrum, “abstracted from the common usages of life, 
by a superstitious dread, the result of ancient relisious obser. 
vances.” 

III. Numerous Asiatic customs and observances are practised 
in the South Sea Islands as well as in the Indian Archipelago, 
which closely adjoims the continent of Asia, and must therefore 
have been originally peopled from it. 

To instance only a few of these—in Tahiti, as in Bengal, women 
are not allowed to eat with their husbands, or to partake of 
certain articles of food which are indiscriminately eaten by their 
lords and masters. The generai posture in sitting is that of the 
Asiaties—on the ground, cross-legged; and in the Friendly 
Islands, as in the kingdom of Siam and i in other Eastern countries, — 
it is deemed most respectful to sit in the presence of the 
sovereign. The New Zealanders and Friendly Islanders salute 
each other by touching noses—a ceremony which is not unknown 
in Eastern Asia; and in the island of Tonga there isa game 
called hico, which consists in throwing up and keeping in the air 
a number of balls, and is still practised by the Indian and 
Chinese jugglers. 

Nay, similar modes of thinking, and corresponding peculiarities 
of action, are found to prevail both in Asia and in the South Sea 
Islands. The New Zealanders, for example, uniformly . aseribe 
internal maladies to the anger of some atua or divinity, who is 
supposed to be gnawing the patient’s viscera. In such cases, 
therefore, instead of administering anything in the shape of 
medicine, the priest or sear nea e is consulted, who, after certain 
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divinations, probably proneunces the patient given over to the 
anger of the god, and then tabooes or excommunicates him; after 
which he is removed to a solitary house in the neighbourhood 
and left to die, like the aged or sick Hindoo on the banks of the 
Ganges; no person being permitted to hold further communica- 
tion with him, or to supply him with provisions. It is singular, 
indeed, that a similar idea, and a somewhat similar practice, in 
regard to the treatment of diseases, should have obtained even 
among the ancient Greeks. We learn from Homer that when 
the Grecian army under the walls of Troy was afflicted with an 
epidemical disease, Machaon and Podalirius, the surgeons-general 
of the forces, were not asked taeir opinion in the council of the 
chiefs, either as to its cause or to the treatment to be adopted 
for its cure. Chalcas, the soothsayer, was the only person con- 
sulted respecting it; and, like a genuine New Zealand ariki, that 
yery sensible person ascribed the disease to the vengeance of the 
far-darting Apollo. | 


In the Fiji Islands, the principal wife must be strangled at the 
husband’s death, and buried along with him—a practice evidently 
borrowed from the suttees of Hindostan. The same practice 
obtained also in the Friendly Islands, in regard to the principal 
wife of Tooi Tonga, or chief priest of these islands. 

It is observed by Mr Marsden in his History of Sumatra (page 
43), “That the original clothing of the Sumatrans is the same 
with that found by navigators in the South Sea Islands, and in 
Europe generally called Otaheitan cloth.” And in the account 
of his voyage from Port Jackson to Batavia, in the year 1791, 
Captain Hunter observes, in regard to the Duke of York’s Island, 
situated to the eastward of New Ireland, “that most of the 
natives chew the beetle (betel), and with it used the chenam and 
‘a leaf as practised in the Hast Indies, by which the mouth appeared 
very red, and their teeth, after atime, became black.” “It may 
be allowed me to remark,’ says Mr. Marsden, when speaking of 
the inhabitants of the Pelew Islands, “that these are the most 
eastern people of whom the practice of chewing betel has been 
mentioned ; nor indeed does it appear that either the nut (areca) 
or the leaf (piper betel) is the produce of the South Sea Islands.”* 
The island, however, in which the practice has been observed by 
Captain Hunter, the highly competent observer, I have just 
cited, is situated 20 degrees of longitude, or about 1400 miles to 
the eastward of the Pelew Islands—a most remarkable and in- 
structive fact, as it shows us, beyond the possibility of doubt, 
from whence those peculiar customs and observances of the 
South Sea Islanders, which they practice in common with the 
inhabitants of Hastern Asia and the Hastern Archipelago, have 
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been derived, and how they have travelled to the eastward in 
ages past. 

Captain Hovell, late of the Young Australian, and now a 
prisoner at Berrima, has told me that he had observed the prac- 
tice ef chewing the betel root in Banks’s Islands, situated in 
170: W. longitude, and in 13° 8. latitude, that is considerably 
farther east than the island mentioned by Admiral Hunter. 

The general tradition of the South Sea Islanders, I mean of 
those inhabiting the groups of the Southern Pacific, is that the 
first inhabitants of the islands came from the northward ; Bolotoo, 
the Paradise of the Friendly Islands, being supposed to be in 
that direction. In confirmation of this remark, it may be observed 
that the word Zonga, the name of the principal island of that 
group—signifies east both in the Polynesian and Chinese 
languages ; for that designation will doubtless appear peculiarly 
appropriate as the name of an island which its first discoverers 
and inhabitants had reached from the westward. 

IV. But the evidence afforded by the Polynesian language, in 
regard to the origin of the South Sea Islanders, is still stronger 


and less open to objection. “ Language,” says the celebrated 
Horne Tooke, “cannot lie; and from the language of every 
nation, we may with certainty collect its origin.” “The simili- 


tude and derivation of languages,” observes Dr. Johnson, 
“ afford the most indubitable proof of the traduction of nations 
and the genealogy of mankind; they add physical certainty to 
historical evidence, and often supply the only evidences of ancient 
emigrations and of the revolutions of ages, which have left no 
written monuments behind them.” 


The identity of the languages spoken in the different groups 
of the South Sea Islands was observed by Captain Cook and his 
fellow voyagers ; and the remarkable resemblance between these 
languages and those of the Indian Archipelago was also re- 
marked. ‘ In the general character, particular form, and genius 
of the innumerable languages spoken within the limits of the 
Indian Islands,” observes Mr. Marsden, “there is a remarkable 
resemblance, while all of them differ widely from those of every 
other portion of the world. This observation extends to every 
country, from the north-west extremity of Sumatra to the 
western shores of New Guinea, and may be even carried to 
Madagascar on the west, the Philippines to the east, and the 
remotest of Cook’s discoveries in the south.’”’+ 

“One original language,” observes Sir Stamford Raffles, “‘ seems 
in a very remote period, to have pervaded the whole (Indian) 
Archipelago, and to have spread (perhaps with the population) 
towards Madagascar on one side and the islands of the South Sea 


— 
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on the other ; but in the proportion that we find any of these 
tribes more highly advanced in the arts of civilised life than the 
other, in nearly the same proportion do we find the language 
enriched by a corresponding accession of Sanscrit terms, directing 
us at once to the source whence civilisation flowed towards these 
regions.” t 


* At first,” says the unfortunate La Perouse, “we perceived 
no difference between the language of the people of the Naviga- 
tors’ Islands and that of the people of the Society and Friendly 
Islands, the vocabularies of which we had with us; but a closer 
examination taught us that they spoke a dialect of the same 
tongue. A fact which may tend to prove this, and which con- 
firms the opinion of the English respecting the origin of these 
people is, that a young Manilese servant, who was born in the 
province of Tagayan, on the north of Manila, understood and 
interpreted to us most of their words. Now it is known that the 
Tagayan, Talgal, and all the dialects of the Philippine Islands 
in general are derived from the Malay ; and this language, more 
widely spread than those of the Greeks and Romans were, is 
common to the numerous tribes that inhabit the islands of the 
South Sea. To me it appears demonstrated, that these differert 
nations are derived from Malay colonies who conquered these 
islands at very remote periods; and perhaps even the Chinese 
and Egyptians, whose antiquity is so much vaunted, are modern 
compared to these. § 


In confirmation of this idea of the great French navigator 
Mr. Marsden informs us that “upon analysing the list of thirty- 
five Malayan words, of the simplest and most genuine character, 
twenty will be found to correspond with the Polynesian generally, 
seven with a small portion of the dialects, and seven, as far as 
our present knowledge extends, seem to be peculiar to the 
Malayan itself.’’* 


The following are a few instances, such as Mr. Marsden refers 
to, of the unmistakable affinity of the Malayan and Polynesian 
languages :— 


English. Malay. Polyresian 
The eye Mata (universally) Mata (universally) 
To eat Maccan (Javanese Maa (strong guttural 
Mangan) marking the suppres- 
sion of consonantal 
sound) 
To lal Matté Matté 


{ History of Java, by Sir Stanford Raffles, p. 369, 
§ La Perouse’s Voyages, chap. xxv. 
* Marsden’s Miscellaneous Works, page 8. 
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A Bird Manu (Princes Island Manu 
Manuck) 
Fish Ika (Javanese Iwa) Ika 
- A louse Coutou Outou 

Water Vai (Amboynese) Wai, or Vai 

The foot Tapaan Tapao 

A mosquito Gnammuck Nammou 

To scratch Gara Jelepien 

Coccos roots ‘Talar Taro, and Tale 

A hog Buai (Achinese) Buaa 

Inland Utan Uta 

Name Ingoa Ingoa 

Hair Ru (sland of Savu) Huru 

Fire Apaui (Achinese) Auai, obsolete Apuai, 
Tahitian. 

Man Orang Ora (guttural Tahi- 
tian) 

Gentleman Rangatira (New Zea- 
land) 

Two Dua Rua, Dua (New Zea- 
land) 

Three Tolu Toru, Tolu 

Five Sima Dima, Rima (Tahitian) 

Six Annam Ono (New Zealand) 

Seven Pitu (Javanese) Hitu, Witu (New Zea- 
land) 

Wight Wolo (Javanese) Waru, Wadu (New 
Zealand) 

Nine Siwah (Lampong) Iva. 


As a specimen of the manner in which the dialectic differences 


of the Polynesian language are developed, let us take the New 
Zealand word Tangata, siguifymg man, which I conceive is the 
oldest or original form of the word; in the Tahitian dialect, 
however, it becomes Taa’ta, with a strong guttural sound 
supplying the omission of the nasal sound. But in the dialect of 
the Sanwich Islands, in which the letter k is substituted for the % 
of the Southern group, the word becomes Kanaka, a word with 
which we are all rather familiar at present. 

There is therefore abundant reason to believe that the South 
Sea Islanders, and the various tribes of Malays inhabiting the 
islands of the Indian Archipelago are of kindred origin, and that 
the languages of all these islanders are merely dialects of the 
same ancient and primitive tongue. Such, at least, is the opinion 
of two of the most eminent Oriental scholars that have ever 
adorned with their talents and learning our Indian empire—I 
mean the late Dr. Leyden, as expressed in a most interesting 
essay “On the Languages and Literature of the Indo-Chinese 
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nations” published in the tenth volume of the “Asiatic Re- 
searches,’ and of the late John Crawford, Esq., in his very valu- 
able “ History of the Indian Archipelago.” It was also the 
opinion of that eminent German scholar, the late Baron William 
Humboldt, whose great posthumous work in three quarto volumes 
in German, published under the auspices of the Royal Academy 
of Berlin, by his illustrious brother, Baron Alexander Humboldt, 
and entitled Ueber die Kawi Sprache in inseln Java (on the Kawi 
laneuage of the island of Java) is a perfect mine of wealth in all 
questions relating to the languages of the east and of Polynesia. 
I may be permitted to add, that at my suggestion a copy of that 
valuable work has recently been procured for our Parliamentary 
Library. 

Nay, in allusion to the common origin of the South Sea Islands 
and Malay nations, and their original derivation from the Indo- 
Chinese nations of Eastern Asia, that eminent orientalist has a 
long dissertation in the work I have just mentioned, showing how 
a dissyllabic or poly-syllabic language is developed out of a 
monosyllabic, which it is well known is the general character of 
the lancuages of the Indo-Chinese nations. 


There is one remarkable peculiarity in the habitudes of thinking 
among the Indo-Chinese nations, which is also observable among 
the Malayan and Polynesian tribes, but which, as far as my own 
knowledge extends, is altogether unknown among the nations— 
whether Asiatic or European—to the westward of the Ganges. 
That remarkable peculiarity consists in their having a language 
of ceremony or deference distinct from the language of common 
life. “‘ In addition to these simple pronouns,” says Dr. Leyden, 
in the essay referred to above, “there are various others which 
indicate rank and situation, as in Malayu, Chinese, and the 
monosyllabic languages in general, which have all of them paid 
peculiar attention to the language of ceremony, in addressing 
superiors, inferiors, and equals.” “The distinction of an ordi- 
nary language and one of ceremony,’ observes Mr. Marsden, 
“exists, to a certain degree, among the Malays in practice, 
although not systematically or compulsorily as we find it to be 
the usage among the Javanese.”+ ‘“ Among the latter,” observes 
Sir Stamford Raffles, in a passage quoted by Mr. Marsden, “ nearly 
one-half of the words in the vernacular language have their cor- 
responding term in the polite language, without a knowledge of 
which no one dare address a superior.” “This distinction,’ 
observes Mr. Crawford, in a passage quoted by Mr. Marsden, 
“by no means implies a court or polished language, opposed to a 
vulgar or popular one; for both are equally polite and cultivated, 
and all depends on the relations in which the speakers stand to 
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each other, as they happen to be inferior or superior. A servant 
addresses his master in the language of deference, a child his 
parent, a wife her husband (Gf there be much disparity in their 
ages), and the courtier his prince. The superior replies in the 
ordinary dialect.”{ But this remarkable peculiarity is equally 
observable in those of the South Sea Islands, in which there is 
anything like a regular government or a distinction of ranks. I 
have already alluded to it in enumerating the various castes into 
which society is divided in the Friendly Islands ; it was also pre- 
valent in Tahiti, and it doubtless affords a strong presumptive 
evidence of an ancient affinity between the Polynesian and 
Chinese, or Indo-Chinese nations. 

The farthest east of Captain Cook’s discoveries in the Pacific were 
Easter Island, situated in latitude 27°6 S., and in longitude 109-17 
W. In that remote island he found the same Polynesian race, speak- 
ing the same primitive language, and practising the same singular 
customs and institutions as he had witnessed elsewhere in the 
more westerly groups. They had thus reached in their wonderful 
easterly migrations a point upwards of a hundred and twenty 
degrees of longitude, or 7200 nautical miles from their original 
point of departure in the Indian Archipelago. One is almost 
overpowered at the vastness of such an idea; but here it stands 
out incontestably in actual fact. In Easter Island, as is known 
to be the case also in certain other of the Polynesian Isles, the 
great navigator found incontestable evidences of an extinct civili- 
sation, in certain colossal architectural remains, which the present 
natives, unable to conceive of their being the work of mere men, 
ascribe to the Atuas or gods. 

It is thus evident, beyond the possibility of doubt, that the 
races of men who had traversed successively so vast an extent of 
ocean, and settled such an infinity of isles, were at one time in a 
much higher state of civilisation, and much better acquainted 
with the arts of life, than their present representatives and 
descendants. They had evidently brought along with them from 
their original point of departure in the far west a far higher state 
of civilisation than has existed anywhere in the South Sea Islands 
for ages past. In the isolated state of the different groups of islands, 
and especially in the normal state of incessant warfare that has 
prevailed in all of them, it was not to be wondered at that the 
light of a higher civilisation which had characterised the earlier 
ages of their existence should have been gradually obscured, and 
at length extinguished. In the island of Tongataboo, in the 
Friendly Islands group, there is an ancient monument known as 
the tomb of Toobo Tooi, some famous chief of the olden time, con- 
structed of immense blocks of stone that must have been brought 


{ Miscellaneous Works, page 23. 
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from some otber island in the group, and rafted across the sea, as 
the island of Tongataboo, or Tonga the holy, is entirely of coral 
formation, and has no stone of any kind on its perfectly level 
surface. The construction of such a monument implies a high 
degree of mechanical skill on the part of the ancient Polynesians, 
and is altogether incomprehensible as a work of man by their 
semi-barbarous descendants. In the Island of Ascension also, 
an island situated in the Northern Pacific, in latitude 7 degrees 
_N., I have been informed by a gentleman of this city, who once 
visited the island as a surgeon of a vessel, there are colossal 
architectural remains, in the form of a wall of thirty feet in 
height, constructed of immense blocks of stone, and apparently 
intended for the protection and defence of a commodious harbour. 

Although it were impossible to fix the exact time when the 
fathers of the Polynesian nations, issuing forth from the Indian 
Archipelago, launched out, or rather were driven out by some 
violent westerly gale, into the boundless Pacific, there are two 
distinct notes of time that may serve to guide us in our enquiries 
on the subject. The language of the Malays, which I have shewn 
is of cognate origin with the Polynesian, has had two different 
infusions into it from foreign tongues, at periods very far distant 
from each other. The latest of these, which I shall dispose of 
first, is an Arabic infusion, coeval, as I conceive, with the Saracen 
invasion of the Kast, and the conversion of the Malays to the 
religion of Mahomet. There are hundreds of Arabic words, 
generally of a rough consonantal character, imbedded, so to speak, 
in the Malay language, which, like those of Polynesia, is pecu- 
liarly soft and vocalic; these foreign words resembling a number 
of rough detached pebbles frozen into a sheet of ice. Unac- 
quainted with this historical fact, Mr. Ellis, the author of the 
work, entitled “ Polynesian Researches,” adduces in support of 
his own unfounded theory, and that of the Spaniard, De Zuniga, 
whom he foliows, that the South Sea Islanders could not have 
come from the west, the Malay word shems, the sun, is altogether 
unlike the corresponding Polynesian word ra or la. But shemsis 
a pure Arabic word, the cognate of the Hebrew word shemesh, as 
in the scripture name Bethshemesh, the house of the sun, and is 
doubtless coeval as a Malay word with the Mahometan irruption, 
perhaps a thousand years since. It is evident, therefore, that 
the Polynesian migration from the Indian Archipelago is of a much 
more ancient date than that of the Mahometan irruption ; 
for there are no Arabic words in the language of the 
South Sea Islands But in a passage I have already quoted, 
Sir Stamford Raffles speaks of a much more ancient 
and -foreign infusion, which had iatroduced into the Malayan 
branch of the one original languge of ihe Indian Archipelago and 
Polynesia, thousands of words of Sanscrit origin, indicating, in his 
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opinion, the source from whence civilisation had flowed into 
these regions. But the Polynesian migration from the Archi- 
pelago had taken place before this very ancient Sanscrit infusion 
into the Malay language had commenced; for there is no evi- 
dence of such an infusion in the Polynesian languages. That 
migration, therefore, must have been effected in a period of the 
remotest antiquity,—in all likelihood long ages before the 
Argonautic Expedition had gone forth in search of the Golden 
Fleece, or Agamemnon, and the Greeks had sat down under the 
walls of Troy. It is matter of history that, in the ages immedi- 
ately after the deluge, civilisation had advanced simultaneously 
into Egypt on the one hand, and to Hastern Asia on the other. 
The learned Jesuit, Du Halde, author of a famous “ History of 
China,” informs us on the authority of the Chinese annals, that 
the foundations of that vast empire were laid about two hundred 
years after the flood; and there is reason to believe that at as 
early a period in the history of man the comparative civilisation 
of the age had reached the south-eastern coasts of Asia, and that 
that one primitive language, of which Sir Stamford Raffles speaks 
as the common parent of the Malayan and Polynesian tongues, 
was then spoken in the Indian Archipelago. 


We are, therefore, warranted to consider the Polynesian 
nation, scattered as it has been for untold ages over the multi- 
tude of the isles of the vast Pacific Ocean, as one of the most 
ancient and unmixed divisions of the family of man ; and there is 
reason to believe that the enquiries of the future literati of 
Australia will one day be directed with intense interest to the 
investigation of this very interesting subject. J am happy, 
accordingly, to inform the Society, that provision has 
long since been made for the prosecution of such inquiries 
in this colony ; for a near relative of mine, the late Mr. John 
Hunter Baillie, who died in this city fifteen years since, left the 
whole of his property, probably amounting to not less than ten 
thousand pounds, for the endowment of two professorships in 
the forthcoming Presbyterian College, one of which is for the 
Oriental and Polynesian languages. 

In a former part of this lecture I think I succeeded in estab- 
lishing the four following propositions, viz. :— 

1. That under the operation and influence of well-known 
causes, that are still in operation throughout the South Sea 
Islands, the Polynesian race has spread itself in the course of 
long ages past, over the vast extent of the Pacific Ocean—from 
the Sandwich Islands in the northern, to New Zealand in the 
southern hemisphere, and from the western shores of the Pacific, 
i Easter Island, within eighteen hundred miles of the American 
and, 
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2. That from the evidence of language, “ which cannot lie,” 
as well as from a great variety of independent proofs of an 
Asiatic origin, the South Sea Islanders must have originally been 
derived from the Malayan family of the Indian Archipelago. 

3. That from the remains of a long extinct civilisation in 
many of the groups of islands in both hemispheres, it is evident 
that the fathers of the Polynesian race must have been origin- 
ally in a much higher state of civilisation than the present inhab- 
- itants of these various groups, and much better acquainted with 
the arts of life. 

4. That from the Cyclopean and early post-diluvian character 
of that civilisation, as well as from the entire absence in the 
Polynesian dialects of those later infusions from the Sanscrit and 
Arabic tongues, that characterise the Malayan language of the 
present day, the easterly migration of the Polynesian race must 
have commenced in a period of the remotest antiquity, reaching 
almost to the times of the deluge. 

To revert to the untenable hypothesis of De Zuniga, the 
Spanish historian of the Philippine Islands, who maintained that 
the South Sea Islanders must have come from the continent of 
Ameriea, as they could never have beatem to the eastward against 
the alleged uniform prevalence of easterly winds in the Pacific 
Ocean, I have shewn, from the testimony of the eminent French 
navigator, La Perouse, and that of Admiral Hunter, the second 
Governor of New South Wales, that in certain zones of the 
Pacific, and at certain seasons of the year, westerly winds are 
quite as prevalent as easterly. It is not improbable, however, 
that this hypothesis of De Zuniga may have been suggested by 
an incident in the earlier history of the Philippine Islands ‘with 
which the Spanish historian must have been acquainted. It is 
thus related by Mr. Ellis, in his Polynesian Researches, vol. 1, 
page 126. “In 1696, two canoes were driven from Ancarso to 
one of the Philippine Islands, a distance of eight hundred miles. 
They had run before the wind for seventy days together, sailing 
from east to west. Thirty-five had embarked, but five had died 
from the effects of privation and fatigue during the voyage, and 
one shortly after their arrival.’”’ Ancarso, I believe, is one of the 
Solomon Islands. If so, the distance sailed over by these unfor- 
tunates must have been much greater than that stated by Mr. 
Ellis ; and some of the other details may have been incorrectly 
reported; but the main fact in the case is unquestionable, viz., 
that two canoes with their crews in a dying state, had reached 
one of the Philippine Islands from some unknown island in the 
remote Pacific, many hundred miles to the eastward. This his- 
torical fact, therefore, if it did not form the basis of the Spaniard’s 
theory, shews us at least in a very remarkable manner how every 
wind that blows has been concerned in peopling the multitude of 
the isles of the vast Pacific Ocean, 
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At the same time I confess that it was an observation of De 
Zuniga’s that led me into what I shall presently shew is the only 
right track of discovery for the solution of the very difficult 
problem of the distribution of man over the great continent of 
America. The passage I allude to, which is rather long, is as 
follows :— 

“No doubt can be entertained that the radical language, from 
which all these (Polynesian) dialects spring, prevails from Mada- 
gascar to the Philippines, with local shades of difference. It is 
spoken too in New Guinea (?), and in all the islands to the 
southward, in the Marianas, in the islands of San Duisk’ (the 
Sandwich Islands), “in those of Otaheite, and in almost all the 
islands in the South Sea as far as the isle of Pasquas’ (Easter 
Island), “ which is not more than six hundred leagues distant 
from the coast of South America. On observing that the proper 
names of places, about the middle of the continent of South 
America, are very similar to those of the Phillippines, I endeavoured 
to procure a vocabulary of this country, and did not fail to ex- 
amine with great diligence and attention the few words of the 
language of Chili which Ercilla mentions in his Araucana, and 
which I found perfectly conformable to the language of Tagala. 
The name Chili is a derivation from this language: the cor- 
morant is called cochile ; and this is the name which the Malays 
give to the sons of their kings. Chilian, which is a town of Chili, 
is a compound from the language of Tagala, in which language 
the termination an gives the signification town. Thus, from 
Cachile, we draw Cachilian, meaning a town where there are cor- 
morants. Mapocho, which is the situation where the city of 
Santiago stands, is another word of Tagalic composition, signify- 
ing a town; and pocquiot being a kind of herb, we form the 
name Mapocquiot, a town in which there is abundance of this 
herb. In Chili they frequently double the syllables in forming 
a word, as ytayta, biobio, lemolemo, colocolo. A great many 
other words are either actually of Tagalic derivation, or assimi- 
late closely to that language. In examining the structure of 
these two languages, we are compelled to conclude that they 
flow from one and the same source; and I dare affirm that the 
Indians in the Philippines are descended from the aborigines of 
Chili and Peru, ana that the language of these islands derives 
itself immediately from the parent source, those of the neigh- 
bouring islands being dialects of this. Many will urge the 
absurdity of this supposition, on the plea that the more immedi- 
ate vicinity of the Philippines to Malacca must have occasioned 
them to be colonised by the Malays, as our historians generally 
assert. Ido not deny that these islands could easily have been 

eopled by the Malays ; but how could they colonise the Islas de 
alaos (the Pelew Islands), and the Marianas, which are distant 
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more than three hundred leagues. And it is still more improbable 
that they colonised the islands of San Duisk (the Sandwich 
Islands) and Otaheite, which are distant two thousand leagues 
from the Philippines. All these people, however, have the same 
language, the same manners and customs, and consequently the 
same origin as cur Indians. There is, in my opinion, this other 
reason for supposing these latter islands could not be peopled 
from the westward, viz., that in all the torrid zone the east wind 
- generally prevails, which, being in direct opposition to the course 
from Malacca and the adjacent islands, it is fair to conclude that 
the inhabitants of all the islands of the South Sea came from the 
east, sailing before the wind; for we have seen it often happen 
that the Indians from the Palaos have arrived at the Philippines 
precisely under these circumstances. On the contrary, we have 
no instance on record of any of the Philippine Indians having 
been, even by aceident, carried by the winds to the islands to the 
eastward. Indeed, we know the reverse of this to be true, since 
at times the most experienced pilots, in attempting this naviga- 
tion, have been compelled to return without falling in with the 
islands they went in search of, from the necessity there is in the 
voyage of being provided with proper nautical instruments. 
Here, therefore, we appear to have found the most probable 
solution of our difficulties: that is, that the first settlers came 
out of the east (we may presume from the coast of South 
America), and proceeding gradually to the westward, through 
the Pacific Ocean, studded as we find it with islands at no very 
great distance from each other, and of course of easy access 
before the wind, it follows that to whatever point in an eastern 
direction we can trace the Tagalic language, we may conclude 
that at that point emigration must have commenced.’’ Historia 
de las Islas Philippinas, por Martinez de Zuniga, Manila, 1803. 

To dismiss De Zuniga’s theory for good, I have only to observe 
that it is based on the inadmissable assumption that the inhabi- 
tants of continents are addicted to maritime pursuits, and to 
make long voyages into the boundless ocean, which we know to 
be directly contrary to all experience and observation. The 
theory in question further assumes that the Indians of the West 
Coast of America, either are, or ever have been, a maritime 
people, a supposition which the barren character of that coast 
for many hundreds of miles in the intertropical regions utterly 
precludes. Besides, even if the Indo-Americans of the West 
Coast had been such a maritime and seagoing people as the 
theory supposes, how many thousand voyages might they not 
have made—without chart, without compass, and without any of 
the requisite appliances for distant navigation ere they lighted 
upon one of the minute and remote islands of the vast Pacific! 
In one word, the thing is utterly incredible. 
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At the time when I was pursuing those investigations, that 
have led to the present lecture, I was myself crossing the Pacific, 
on my second voyage to England from this port, in the year 
1830. We had encountered a strong south-easterly gale of seven 
days’ continuance, after rounding the North Cape of New 
Zealand ; and for part of this time we had the mountains of that 
island clearly in sight. We then got a strong westerly gale 
that carried us right across the Pacific, with close reefed topsails, 
at the rate of ten or eleven knots an hour. On reading the por- 
tion of De Zuniga’s work I have just quoted in these circum- 
stances, it struck me at once with prodigious force, from glancing, 
as I could not help doing at the moment, at the possible results 
to which the suggestion might lead, that if there were really so 
striking a conformity as the Spaniard alleged between the 
language of the Araucanian Indians of South America, and that 
of the Indians of Tagala, in the Philippine Islands, the remark- 
able cireumstance might be due to the very opposite cause to 
that which De Zuniga had indicated, and that some unfortunate 
Polynesian canoe, blown off from the native isle of its inmates, by 
some such streng westerly gale as the one before which our vessel 
was then careering over the great waves of the Pacific, might 
have carried the first cargo of human beings to America. 

I have observed, in my former lecture, that the farthest east- 
ward of what are commonly called Captain Cook’s discoveries in 
the Pacific * was Easter Island, which is inhabited by a branch 
of the great Polynesian family, and is situated within eighteen 
hundred miles of the continent of America, but at the distance of 
eight thousand miles from the Philippine Islands. Are we not 
warranted, therefore, | asked myself, on first striking out this 
idea in the midst of the boundless Pacific, to conclude that the 
same causes that have operated during a long succession of ages 
in carrying families and individuals of the Malayan race across 
so extensive an ocean, and to so vast a distance from the earlier 
settlements of their nation—fillmg every solitary isle in their 
trackless course with a numerous population—may have also 
operated in carrying other individuals of that amphibious nation 
across the remaining tract of ocean to the coast of America? 
How mang a canoe must not have been engulphed in the wide 
Pacific, and how many a feast of blood must not have been 
enacted amid its illowy boundlessness, ere the solitary Kaster 
Island was discovered and settled. The event of a battle in that 


* Easter Island is said to have been discovered in the year 1686, by an 
Englishman of the name of Davis, who called it Davis Land. It was after- 
wards visited by the Dutch Commodore Roggewein, in the year 1722, by 
whom it was called Easter Island; and afterwards by a Spanish captain, and 
by Captain Cook in the year 1770. The Spaniard called it Carlos Island ; 
but Commodore Roggewein’s is the name now generally used. 
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solitary isle, or one of the other accidents to which the natives 
of an island in the South Seas are necessarily exposed, may have 
given the first inhabitants to America. 

In order to demonstrate first the possibility, and then the 
probability, of sucha Polynesian voyage as I have supposed 
having given the first inhabitants to America, let us glance for 
a moment at the length and direction of some, at least of the 
voyages that we know have been actually made by the South 
Sea Islanders in the course of long ages past. ‘‘ There are many 
well authenticated accounts,” observes Mr. Ellis, “of long voy- 
ages performed in native vessels by the inhabitants of both the 
north and South Pacific... The two canoes for instance that 
reached the Philippine Islands, from Ancarso in 1696, had made 
a voyage to the westward of eight hundred miles—mnch farther 
indeed in my estimation, as I believe they came from the 
Solomon Islands. “In 1820,” says Mr. Ellis, “a canoe arrived 
at Mawrua, about thirty miles west of Borabora” one of the 
Society Islands, “which had come from Rurutu, one of the 
Austral Islands. This vessel had been at sea between a fort- 
night and three weeks; and considering its route, must have 
sailed seven or eight hundred miles.” The direction in this case 
was northerly. “In 1824,” says Mr. Ellis, “a boat belonging to 
Mr. Williams, of Raiatea, left that island with a westerly wind 
for Tahiti. The wind changed after the boat was out of sight of 
land. They were driven to the island of Atiu, a distance of 
nearly eight hundred miles in a southerly direction, where they 
were discovered several months afterwards.”+ We have seen, 
from the evidence of language, that, in all probability, the New 
Zealand group of Islands was discovered and settled from Tonga 
in the Friendly Islands. But the distance is seventeen degrees 
of latitude and longitude combined or 1020 nautical miles, the 
direction being south-easterly. From New Zealand to Aitutaki, 
where the evidence of language also indicates identity of origin, 
the unfortunates who landed at length on that solitary island 
from New Zealand must have made a voyage of twenty-seven 
degrees, or 1620 nautical miles from their native isle; the direc- 
tion being N.E. by HE. And the first inhabitants of the Chatham 
Islands, who speak the dialect of Tahiti, must have made a voyage 
of the same length in a precisely opposite or south-wester! 
direction. The Sandwich Islands were in all likelihood dis- 
covered and occupied by unfortunates from Fanning’s Island, or 
one or other of the smaller islands in or near the same meridian, 
close on the Equator; the distance being sixteen degrees of 
latitude, or nine hundred and sixty nautical miles, and the direc- 
tion nearly due north. There is a peculiar and melancholy 


+ Polynesian Researches, vol. 1, page 126. 
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interest attaching to the little island I have just mentioned. It 
was found uninhabited, when discovered by one of our naviga- 
tors, but with unmistakable evidences of its having been inhabited 
by a Polynesian people at some former period. Had the inhabi- 
tants of that island, for some reason or other to us unknown, 
abandoned their own island in a body, and trusting themselves to 
the winds and waves, at length discovered and landed on Hawaii, 
the principal island of the Sandwich Island group in the North- 
ern Pacific? The last of the cases of long Polynesian voyages 
that I shall mention is that which in all likelihood must have 
been made from St. Paul’s Island in the Northern to Easter 
Island in the Southern Pacific—a distance of eight hundred and 
forty nautical miles in a south-easterly direction. In short, we 
have numberless instances of long voyages made by the Polyne- 
sian navigators, over the whole face of the Pacific, and in every 
possible direction—north, south, east, and west—many of them 
protracted for weeks together, and doubtless implying, in many 
a melancholy case, the suffering of hardships inexpressible and 
the perpetration of unutterable crimes. In short, after such a 
catalogue of Polynesian voyages, who can doubt either the possi- 
bility or the probability of some unfortunate Polynesian canoe 
having been blown off from Easter Island, by some such strong 
westerly gale as I experienced myself, in crossing the South 
Pacific, and been carried over the intervening extent of eighteen 
hundred miles of ocean to America ? 

Tt would seem, indeed, as if Easter Island had been placed in 
its actual position by the all-wise and beneficent Creator for the 
express purpose, which no other island in the Pacific could have 
served, of ensuring the discovery and settlement of that great 
continent by the Polynesian race—of proving, so to speak, a 
stepping stone between Polynesia and America. Situated, as 
that island is, in 27°6 south latitude, that is well up in the South 
Temperate Zone, and very nearly in the latitude of the city of 
Brisbane on this coast, it is equally beyond the influence of the 
south-easterly trade winds of the intertropical regions, and 
within the full sweep of the strong westerly gales of the Southern 
Pacific. Such gales as the one I experienced in the year 18830— 
and I have experienced various others of the same kind in five 
subsequent voyages across the Pacific—such a gale as the one I 
have referred to would certainly extend as far north as Easter 
Island; and once caught within its resistless sweep, the hapless 
Polynesian craft would be driven before it, perhaps in less than 
ten days, to the American land. And where, is it supposable, 
would a Polynesian vessel in such circumstances, reach the 
American continent? Why, the westerly gale 1 have supposed 
would admit of no deviations from a due easterly course, either 
northward or southward, in the case of any hapless vessel acci- 
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dentally brought within its power; and such a vessel would 
therefore, reach the unknown land as nearly as pessible in h 
latitude of Easter Island, that is, somewhere about the prese 
seaport town of Copiapo, in the Republic of Chili. That, I an 
firmly persuaded, was the place where the American continer 
was first trodden by the foot of man. 
Now we are all sufficiently acquainted with the habits of man- 
kind to be aware of the fact, that when any number of persons, 
whether savage or civilised, go forth from the place of their 
nativity, whether by design or by accident—whether as European 
colonists, or as men in a much lower social condition, driven by 
an unexpected gale from one island to another—such persons 
will infallibly carry with them, and reproduce in their new-found 
land, the peculiar institutions of the place of their nascivity, 
together with the manners and customs, and especially the 
language, of the “old folks at home.” The Brazilian of Rio 
Janeiro, for example, builds kis house to the present day exactly 
like those of the city of Oporto, m Portugal, from which his 
forefathers originally came; and the old Dutch houses of the 
city of New Amsterdam, now New York, were exactly like those 
of the old city from which it was named in Holland, while the 
peculiar institution of that waterland, its canals, forsooth, are 
reproduced even in Batavia. Tne German carries much of the 
Fatherland with him, and reproduces it, wherever he pitches his 
tent beyond seas, whether in America or in Australia; and we 
English in the colonies are notorious for adhering to the modes 
and practices of the mother country, however unsuited to the 
climate of the country in which we have settled. If, therefore, 
we find that the peculiar type of the long extinct Indo-American 
civilisation, so unlike everything previously known to mankind, 
was exactly a Polynesian type—if we find that the manners and 
customs of the American Indians are in numberless, and these 
most remarkable instances, identical with those of the South Sea 
Islanders, and that there are still unmistakable traces even of an 
ancient identity of language, how can we doubt for a moment as 
to where these Indo-Americans came from, or where and what 
was the prolific hive from which they were originally swarmed ? 
My theory, therefore, is that the American continent was first 
reached on its west coast, somewhere about the latitude of 
Copiapo, in the States of Chili, by a few natives of Haster Island, 
in the Southern Pacific, who had been accidentally blown off 
from the land by one of those strong westerly gales that are so 
prevalent in that ocean, and were thereby driven across to 
America. It is possible, indeed, that a canoe in such circum- 
stances, coming at length within the influence of the southerly 
wind that prevails for a great part of the year along the west 


coast of South America, would be carried northward to the coast 
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of Peru, which is separated from that of Chili by the desert of 
Atacama. And this may explain the fact of which the Honorable 
President of the Legislative Council, Sir Terence Murray, has 
informed me he has read an account somewhere within the last 
few years—viz., that of certain South Sea Islanders having landed 
from a canoe, in a state of great exhaustion, on the coast of Peru; 
for that which has happened once in these islands may happen 
again at any time. And it also, perhaps may throw some light 
on the famous tradition of the Peruvians, that, long after the 
settlement of their country, some mysterious personages, whom 
they call Manco Capac and his wife, arrived among them from 
the regions of the west, and were regarded by the natives as 
Atuas, or divinities. For hundreds of years after all recollection 
of the original migration may have passed from the native mind, 
another calamity of a similar kind may have occurred off Haster 
Island, and carried another canoeful of its inhabitants, including 
Manco Capac and his wife, to the Peruvian coast. At all events, 
at whatever point on the West Coast of South America, either 
the first or any subsequent landing of unfortunate inhabitants of 
Easter Island may have been effected, that island was unques- 
tionably the point from which the original migration was directed, 
and the West Coast of South America, somewhere towards the 
Equator, was the point at which it must have arrived. 

Chili and Peru were, therefore, in all likelihood the first por- 
tions of the American continent that were ever occupied and 
settled by man.* From thence, in the course of ages, emigration 
would extend northwards, eastwards, and southwards; traversing 
and dispersing its germs of population over Central America and 
the islands of the Caribbean Sea; ascending and occupying the 
elevated plateaus of Mexico; stemming the currents of the 
Mississippi and its mighty tributaries to the lakes of Canada and 
the frozen shores of Hudson’s Bay; penetrating into the dark 
forests of the Brazils, and stretching out to the Straits of Magel- 
lan and the famine-stricken shores of Tierra Del Fuego. In 
short, my theory is that the aborigines of America are all one 
people, from North to South and from East to West; and as the 
three continents of Europe, Asia, and Africa, were peopled suc- 
cessively by the descexdants of the eight persons who landed on 
Mount Ararat from the good ship, the Ark, so I firmly believe 
that both continents of America. were peopled by the descendants 
of the handful of famished Polynesians who had survived the 
voyage from Easter Island to the West Coast of America. 

Before adducing the testimonies of men of the highest stand- 
ing in the literary and scientific world, in confirmation of this 


* Note—“ In the New World,” says Baron Humboldt, “ at the beginning 
of its conquest, the natives were collected into large societies only on the 
ridge of the Cordilleras and the coasts opposite to Asia. 


Origin and Migrations of the Polynesian Nation. 99 


theory, I would once for all get rid of a few platitudes, and con- 
ceits, for I cannot call them anything better, that have been put 
forth in alleged solution of this great problem. There is a 
legend, then, of the middle ages, that America was discovered in 
the tenth or eleventh century by Madoc, a Welch Prince. But 
what is it to us whether Madec discovered America or not; for 
he died and left no sign? It has been a question also long agi- 
tated in certain of the Dilettanti Societies of Hurope, whether 
America was not discovered many centuries ago, and called Vine- 
land, by the Danes and Norwegians. But what is it to us 
whether it was really so or not; for surely it will not be sup- 
posed that the Indians of America are descended from the Danes 
and Norwegians? Again, an American clergyman of Huguenot 
descent, Dr. Boudinot, if I recollect aright, published a volume 
about the commencement of the present century, to prove, as he 
presumed he did, that the Indians of America were the Ten Lost 
Tribes of Israel ; relying, as he did, on a few fanciful resemblances 
in manners and customs, but without a shadow of evidence, 
either from history or from fact. It has since been alleged, by 
certain English reviewers, with a degree of pretentiousness which 
the case by no means warrants, that America was occupied from 
the north by the hordes of terrified Asiatics who were frightened 
out of Asia by the great Tartar conqueror Zenghis Khan. But 
there is no historical evidence in proof of such # migration ; there 
was no necessity for it at the time; and even if the point were 
conceded, it would not advance us one step in accounting for the 
peopling of America; for there is reason to believe that those 
wonderful remains of Indo-American antiquity that have so long 
astonished the civilised world had been in ruins for ages ere 
Zenghis Khan was born. Finally, it has been alleged that the 
Chinese discovered America; but when, or how, or where, the 
deponent saith not. Itis mere assumption, utterly destitute of 
proof or probability, and intended only to amuse the ignorant 
and to hide the truth. 

What, then, is the testimony of that eminent philosopher and 
keen observer, the Baron Alexander Humboldt, on the subject of 
the aborigines of America? Why, it is as follows: “ The nations 
of America, except those which border on the Polar Circle, form 
a single race, characterised by the formation of the skull, the 
colour of the skin, the extreme thinness of the beard, and straight 
glossy hair.”* And again—“T think I discover, in the mythology 
of the Americans, in the style of their paintings, in their languages, 
and especially in their external conformation—the descendants 
of a race of men which, early separated from the rest of mankind, 
has followed for a lengthened series of ages, a peculiar road in 


* Humboldt’s Researches, vol. 1, page 15. 
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the unfolding of its intellectual faculties, and in its tendency 
towards civilisation.* 

“The indigenous race of the New world,” observes Dr. Von 
Martius, an eminent Bavarian philosopher, who travelled in the 
Brazils during the earlier portion of the present century, “ 
distinguished from all the other nations of the earth, externally 
by peculiarities of make, but still more internally, by their state 
of mind and intellect. The aboriginal American is at once in 
the incapacity of infancy and unpliancy of old age; he unites 
the opposite poles of intellectual life.” And again—“ The first 
germs of development of the human race in America can be 
sought nowhere except in that quarter of the globe.”+ In short, 
both Humboldt and Dr. Von Martius give it as their deliberate 
opinion, that the aborigines of America are all, with the excep- 
tion of the Esquimaux of the Polar Circle, one people, and unlike 
every other people, on the face of the earth. It is only necessary 
to add, in reference to this last allegation, that neither of these 
two eminent philosophers had ever had an opportunity of com- 
paring the Indo-Americans with the Polynesians, or of traeing 
any resemblance between them. 

i shall add onlv one other testimony in confirmation of my 
ests of the absolute identity of the aborigines of America, as 
well as of their actual derivation from Polynesia. It is that of 
the late Dr. Morton, of Philadelphia, a gentleman of the highest 
standing and attainments in the scientific world, and the author 
of a great work, entitled “ Crania Americana,’ of which there is 
a copy in folio in our Parliamentary library, and in which he 
exhibits the result of his scientific examination of the skulls of all 
the known aboriginal tribes of America, both ancient and modern, 
both savage and civilized, from the Arctic Circle to Cape Horn. 
Talking over the subject when spending an evening with Dr 
Morion in his own house in Philadelphia, in the year 1840—for 
he had quoted me in his book, and we became great friends all at 
once—I asked him what was the general conclusion he had 
arrived at, from his examination of the crania of the Indo- 
American tribes, in regard to the alleged difference of race 
among them ; to which he replied that there was no difference of 
race among them—they were all one people and of one origin. I 
then asked him as to whether there was not a remarkable differ- 
ence in the craniological development of the people who had 
erected the wonderful monuments of antiquity that still remain 
in America, as compared with that of the wild Indian of the 
present day ; for the mummy pits of Peru contain numberless 
remaias of the more civilised natives; to which he replied unhesi- 


* Humboldt’s Reseasches, vol. 1. page 200. 
+ Von dem Rechtzustande unter der Ureinwohnern Braziliens. A paper 
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tatingly, “None whatever.”’ I then asked him, what portion of 
the human family did the Indo-Americans most resemble in their 
craniological development, and he answered, “Decidedly the 
Polynesian.” 

I shall be reminded, however, that the Indo-American nations 
of Peru and Mexico were in a comparatively high state of civilisa- 
tion at the period of the Spanish conquest, and that such a state 
of things could not be supposed to have originated with the 

natives of Polynesia. When America was first discovered and 
colonised by Eurcpeans, the western equatorial regions of that 
continent were the seat of extensive, flourishing, and powerful 
empires, the inhabitants of which were well acquainted with the 
science of government, and had made no inconsiderable progress 
in the arts of civilisation. At the time when the institution of 
posts was unknown in Europe, it was in full operation in the 
empire of Mexico; at a time when a public highway was either 
a relic of Roman greatness, or a sort of nonentity in England, 
there were roads of 1500 miles in length in the empire of Peru. 
The feudal system was as firmly established in these Tran sat- 
lantic kingdoms as in France, and the system of etiquette that 
regulated the intercourse of the different ranks of society was as 
complete and as much respected as in the Court of Philip the 
Second. The Peruvians were ignorant of the art of forming an 
arch, but they had constructed suspension bridges across frightful 
ravines ; they had no implements of iron, but their forefathers 
could move blocks of stone as huge as the Sphinxes and the 
Memnons of Egypt. The Mexicans were unacquainted with the 
art of forming cast metal pipes, but they had constructed dykes 
or causeways as compact as those of Holland; and their capital 
which was situated in the centre of a salt-water lake, was supplied 
with a copious stream of fresh water, brought from beyond the 
lake in an aqueduct of baked clay. They had had no Cadmus to 
give them an alphabet, but their picture-writing enabled them 
to preserve the memory of past events and to transmit it to 
posterity. 

But it must be remembered that the South Sea Islanders were 
not savages when they discovered and took possession of America. 
They had carried with them from the cradle of their race, the 
islands in the Indian Archipelago, a peculiar type of civilisation, 
of which they have left us numberless monuments all over the 
Pacific, and of which the comparatively high civilisation of Peru 
and Mexico at the period of the Spanish conquest, was merely 
the natural development. Laster Island, itself, presents us with 
a remarkable example of the skill they had attained in the man- 
agement of the mechanical powers. “The most remarkable 
objects in Easter Island,” says Mr. Ellis, “ are its monuments of 
stonework and sculpture, which, though rude and imperfect, are 
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superior to any found among the more numerous and civilised 
tribes inhabiting the South Sea Islands. These monuments con- 
sist in a number of terraces and platforms built with stones, cut 
and fixed with great exactness and skill, forming, though desti- 
tute of cement, a strong durable pile. On these terraces are 
fixed colossal figures or busts. They appear to be monuments 
erected in memory of ancient kings or chiefs, as each bust or 
column had a distinct name. One of these, of which Forster 
took the dimensions, consisted of a single stone twenty-five feet 
high, and four wide, and represented a human figure to the waist ; 
on the crown of the head a stone of cylindrical shape was placed 
erect: this stone was of a different colour from the rest of the 
figure, which appeared to be formed of a kind of cellular lava. 
In one place, some of these statues or busts stood together; one 
which they saw lying on the ground, was twenty-seven feet long 
and nine in diameter.” 


Monuments of a similar and colossal character are found also 
in other groups of the South Sea Islands, besides those I have 
alluded to, and particularly in the Marquesas Islands, situated 
between the 8th and 10th degrees of south latitude and in 140° 
west longitude. “ At the base of one of the mountains,” observes 
Mr. Herman Melville, an intelligent American mariner, the 
author of a work entitled ‘Typee, ora narrative of four months’ 
residence among the natives of a valley of the Marquesas Islands’ 
—* At the base of one of the mountains, and surrounded on all 
sides by dense grass, a series of vast terraces of stone rise, step 
by step, for a considerable distance up the hill side. These 
terraces cannot be less than one hundred yards in length and 
twenty in width. Their magnitude, however, is less striking 
than the immense size of the blocks composing them. Some of 
the stones, of an oblong shape, are from ten to fifteen feet in 
length, and five or six feet thick. Their sides are quite smooth ; 
but, though square, and of pretty regular formation, they bear 
no mark of the chisel. They are laid together without cement, 
and here and there show gaps between. The topmost terrace , 
and the lower one are somewhat peculiar in their construction. 
They have both a quadrangular depression in the centre; leaving 
the rest of the terrace elevated several feet above it. In the 
intervals of the stones immense trees have taken root, and their 
broad boughs, stretching far over, and interlacing together, sup- 
port a canopy almost impenetrable to the sun. Overgrowing the 
greater part of them, and climbing from one to another, is a 
wilderness of vines, in whose smewy embrace many of the stones 
lie half-hidden, while in some places a thick growth of bushes 
entirely covers them. There is a wild pathway which obliquely 
crosses two of these terraces, and so profound is the~ shade, so 
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dense the vegetation, that a stranger to the place might pass 
along it without being aware of their existence. 

“These structures bear every indication of a very high 
antiquity, and Kory-Kory, who was my authority in all matters 
of scientific research, gave me to understand that they were 
coeval with the creation of the world; that the great gods them- 
selves were the builders, and that they would endure until time 
shall be no more. Kory-Kory’s prompt explanation, and his 
attributing the work to a Divine origin, at once convinced me 
that neither he nor the rest of his countrymen knew anything 
about them. 

“ As I gazed upon this monument, doubtless the work of an 
extinct and forgotten race, thus buried in the green nook of an 
island at the ends of the earth, the existence of which was yester- 
day unknown, a stronger feeling of awe came over me than if I 
had stood musing at the wighty base of the Pyramid of Cheops. 
There are no inscriptions, no sculpture, no clue, by which to 
conjecture its history—nothing but the dumb stones. How 
many generations of tnose majestic trees, which overshadow them 
have grown and flourished and decayed since first they were 
erected!” (Typee, page 173.) 

And in reference to the period at which these remarkable 
monuments of the ancient Polynesian race were originally 
erected, the same intelligent writer coincides entirely with myself 
as to their high antiquity. 

“These remains,’ he observes, “naturally suggest many inter- 
esting reflections. They establish the great age of the island.” 
* * *& * “For my own part, I think it just as probable that 
human beings were living in the valleys of the Marquesas three 
thousand years ago, as that they were inhabiting the land of 
Egypt. (Ibid.) 

Now surely the men who could move and sculpture such 
immense blocks of stone as these were not savages. On the 
contrary, it is evident that they had had the whole type of the 
civilisation that prevailed in the world, at the time when their 
forefathers were separated from the rest of mankind in their 
island homes, photographed, so to speak, upon their minds, and 
ready to be reproduced in all its parts whenever they should find 
a suitable field for its reproduction or development. 

I should now proceed, in confirmation of my theory of tke 
derivation of the entire Indo-American race from Polynesia, to 
show that the peculiar type of Indo-American civilisation, so 
different from anything that had ever been seen or heard of 
among the rest of mankind, was exclusively Polynesian, and cast 
in a Polynesian mould. I should also have proceeded to shew 
you that many singular customs and practices, unknown to the 
rest of mankind, were common to the wilder Indo-American 


104 Origin and Migrations of the Polynesian Nation. 


tribes, and to the inhabitants of the solitary isles of the Pacific. 
And I should also have shown that the whole phenomena of 
language in both continents in America tend to confirm and 
strengthen the theory in question. But as the illustration of 
these points would occupy a much larger portion of time than 
could reasonably be asked for at present, I shall defer the con- 
sideration of them, with a single exception, for a third and last 
lecture. : 

That exception is, the question of time, or when is it to be 
supposed that the continent of America was first discovered and 
taken possession of by a handful of famished Polynesians? It 
will, therefore, be borne in mind that we were led, in our former 
lecture, from the numerous remains of a long extinct civilisation, 
in many of the groups of the Pacific Ocean to conclude that the 
forefathers of the Polynesian race must have been originally in a 
much higher state of civilisation than the present inhabitants of 
these various groups, and that from the Cyclopean and early 
postdiluvian character of that civilisation, the easterly migration 
of the Polynesian race, from their first settlements in the Indian 
Archipelago, must have commenced in a period of the remotest 
antiquity, reaching almost to the time of the Deluge. _ 

In his History of China, the learned Jesuit, Du Halde, informs 
us that “ Chinese authors consider Fo Hi as the founder of their 
monarchy, who, about two hundred years after the Deluge, 
reigned at first in the confines of the province of Chen si, and 
aftewards in the province of Ho nan, which is situated almost in 
the heart of the empire, where he employed himself in clearing 
all that tract of land that extends to the eastern ocean. How- 
ever, this is certain, that China was inhabited above 2155 years 
before the birth of Christ, which is demonstrable by an eclipse 
that happened that year, as may be seen in the astronomical 
observations extracted from the Chinese history, and other books 
in that language, and published in 1729.”’* 


It is, therefore, an historical fact, that that portion of the 
human race which, after the Deluge, migrated to the eastward, 
had reached the eastern shores of Asia about two hundred years 
after the Deluge, that is during the lifetime of the patriarch 
Abraham; for in common with the learned Jesuit, Du Halde, I 
adhere to the Scripture chronology, which I find perfectly 
sufficient to answer all the demands both of Polynesian and of 
Indo-American history. But allowing even five hundred years 
to have elapsed from the Deluge, ere the south-eastern coast of 
Asia, and the great islands of Sumotra and Java, which imme- 
diately adjoin the Asiatic continent, were occupied and settled, 
it is evident that the type of civilisation that would then prevail 


* Du Halde Hist. of China, vol. ii. p. 2. “id 
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in these islands, which formed the cradle of the Malayan race, 
would be precisely that of the earliest generations of mankind 
after the Deluge. And what, I ask, was the remarkable charac- 
teristic of that civilisation ? Why, it was doubtless the pyramidal 
and colossal character of its architecture. For just as a connois- 
seur in architecture can tell us at a glance whether any particular 
building has been of Roman, of Saxon, of Norman, of early 
- Gothic, or of Elizabethan construction, so wherever we can trace 
these remarkable characteristics of the earliast postdiluvian 
architecture, its pyramidal and colossal character, we may con- 
fidently conclude that the people who erected such builings 
derived their civilisation directly from the ages and the genera- 
tions of men immediately succeeding the Deluge. 

Various circumstances in the aspect and history of the earlier 
postdiluvian nations warrant the conclusion that these nations 
had attained a considerable degree of civilisation, and had derived 
that civilisation from one common source. In ancient Etruria 
and in Keypt, in India and in China, in the South Sea Islands 
and in both Americas, we behold the evidences of a primitive 
civilisation, which, in some instances, had run its course anterior 
to the age of Homer, but which, at all events, acknowledged no 
obligation to the wisdom or refinement of the Greeks. The poet 
Lucretius inquires why there are no poems of an earlier date 
than the Siege of Troy, and infers that as no poems of an earlier 
period have been preserved, none were written. But we may 
rest assured that poetry was not the invention of Orpheus, or of 
Hesiod, or of Homer. If the harp and the organ—those antedi- 
luyian inventions of Jubal—were made to “ discourse sweet 
music” in the cities of Cain, we may conclude with absolute 
certainty, that the “daughters of men” would link with their 
dulcet sounds the inspirations of poetry and the symphonies of 
song. 

But if the antediluvians were not barbarians, neither were 
those eight persons that survived the Deluge, and landed on the 
mountains of Armenia from that ancient vessel which was destined 
to preserve the relics of one world and the germ of another. 
_- Antecedently to all historical evidence of the fact, we should be 
warranted in supposing that Noah and his sons would preserve 
a knowledge of the arts that flourished, and of the sciences that 
were cultivated, in the antediluvian world, and that they would 
exhibit in their earliest postdiluvian settlements the forms and 
features of antediluvian civilisation. But we are not left to the 
uncertainty of mere conjecture on this point; for one of the first 
acts of the liberated occupant of the ark was to cultivate the 
vine, and the earliest effort of the combined labour of his offspring 
was to build a city and a tower whose top should reach the 
heavens. “The wisdom of the Egyptians” and “the excellency 
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of the Chaldees” were doubtless in no small degree the transcript 
of antediluvian science and of antediluvian refinement; and we 
may rest assured that the earliest cf the postdiluvian nations 
would endeavour to remodel society agreeably to the fashion of 
the world that had then passed so recently away. If, therefore, 
we are utterly confounded in contemplating those stupendous 
monuments of Egyptian magnificence which have hitherto defied 
the ravages of time, and which seem to look scornfully down on 
the straw-built and ephemeral cottages of modern men, it is 
because these vast and everlasting erections were the ambitious 
offspring, as they evidently still retain the impression, of an 
intellect whose measure of space and of time was altogether 
different from our own. In short, the colossal statues, the im- 
mense temples, and the vast pyramids of Heypt were undoubtedly 
formed on the antediluvian model—the model of a world in which 
the pride and wickedness of man were enormous, and in which 
his lifetime was a thousand years. And wherever we find monu- 
ments of a similar character, we may rest assured that they were 
the work of a people whose civilisation was derived immediately 
from the same primitive source. 


The existence, therefore, of remains of ancient buildings in 
the South Sea Islands and in both Americas, of a style and 
character analagous to those of ancient Egypt, affords a presump- 
tion that the people by whom these buildings were erected had 
derived their knowledge of the arts and sciences from those 
primitive times in which the impression of antediluvian civilisa- 
tion still remained visible on the intellect of man. 


The pyramids of Egypt have been so famous in all past ages, 
and the durable materials of which they had been constructed 
have so long resisted the ravages of time, that we are apt to 
forget that Egyptis not the only country in which such stu- 
pendous and apparently useless structures have been reared. 
The ancient Etrurians, the primitive and highly civilized people 
of Italy, whose elegantly-formed vases were occasionally dug up 
in the neighbourhood of Rome in the age of Augustus, and were 
then esteemed as precious relics of antiquity, as a Grecian statue 
in the present age, had evidently imbibed their civilisation at the 
same fountain as the ancient Egyptians; for the characteristics 
of their architecture were also pyramidal and colossal, “Ata 
very early period,” says an eminent Italian writer, “there existed 
in Etruria a centre of civilisation contemporaneous with that of 
the East and of “gypt.”’+ And the celebrated historian and 
antiquarian, Niebuhr, observes, when speaking of the works of 
the Etruscans, “ When compared with those of the Etruscan 
cities, the buildings of Imperial Rome make but an inconsiderable 
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figure.” Speaking of Porsenna, the king of Etruria, and the 
earliest and most formidable of the enemies of the old Roman 
Republic, the Roman author, Varro, thus writes, “ Porsenna is 
buried under the city of Clusium, in which place he left a monu- 
ment of squared stone, each side three hundred feet wide, fifty 
high. On this square base within is an inextricable labyrinth, 
from which, if anyone should hastily enter without the clue, he 
cannot find his way out. Above the square stand five pyramids 
—four in the corners, one in the middle—seventy-flve feet at the 
base, a hundred and fifty feet high, so pointed that on the top of 
each, a brazen circle and cupola is placed, from which bells are 
suspended by chains which, agitated by the wind, are heard at a 
great distance, as was formerly the case at Dodona.” 

Let us now look, in imagination, at a somewhat similar struc- 
ture in Polynesia, exhibiting as it does the two remarkable 
characteristics of the earlier postdiluvian architecture, in being 
both pyramidal and colossal. “The form of the interior or area 
of their temples,” observes Mr. Ellis, “was frequently that of 
a square, or a parallelogram, the sides of which extended forty or 
fifty feet. Two sides of this space were enclosed by a high stone 
wall; the front was protected by a low fence; and opposite a 
solid pyramidal structure was raised, in front of which the images 
were kept and the altars fixed. These piles were often immense. 
That which formed one side of the square of the large temple in 
Atehuru was two hundred and seventy feet long, ninety feet 
wide at the base, and fifty feet high, being at the summit one 
hundred and eighty feet long and six wide. A flight of steps led 
to its summit, the bottom step was six feet high. The outer 
stones of the pyramid, composed of coral and basalt, were laid 
with great care, and hewn or squared with immense labour, 
especially the tiav, or corner stones.’’§ 

Humboldt introduces his account of the pyramids of Mexico 
with the following very suggestive observation :—‘ We shall be 
surprised to find, towards the end of the fifteenth century, in a 
world which we call new, those ancient institutions, those religious 
notions, and that style of building which seem in Asia to indicate 
the very dawn of civilisation.” And again, “It is impossible to 
read the descriptions which Herodotus and Diodorus Siculus 
have left us of the temple of Jupiter Belus, without being struck 
with the resemblance of that Babylonian monument to the 
Teocallis of Anahuac. * * * * The group of the Pyramids 
of Teotihuacan is in the valley of Mexico, eight leagues north- 
east from the capital, in a plain that bears the name of Micoatl, 
or the path of the dead There are two large pyramids dedicated 
to the sun (Tonatiuh), and to the moon (Meztli) ; and these are 

{ Niebuhr, Hare and Thirlwall’s Translation. 
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surrounded by several hundreds of small pyramids, which form 
streets, in exact lines from north to south, and from east to west. 
Of these two great Teocallis, one is 180 feet, the other 145 feet, 
in perpendicular height. The basis of the first is 676 feet in 
length ; whence it results that it is higher than the Mycerinus, or 
third of the three great pyramids of “Ghiza, in Egypt, and the 
length of its base nearly equal to that of Cephrenes.” 

Taking it for granted, therefore, that the south-eastern coast 
of Asia, and the great islands of Sumatra and Java, the prolific ~ 
cradle of the Malayan race, were occupied: and settled within five 
hundred years of the Deluge, while the pyramidal and colossal 
style of architecture was still the fashion of the age in the earlier 
postdiluvian world, there is reason to believe that the forefathers 
of the Polynesian race, who in after ages spread themselves over 
the Indian-Archipelago, over the multitude of the isles of the 
vast Pacific, and over both continents of America, were separated 
from the rest of mankind by one of those accidents to which 
Polynesian navigation has ever been subject, at that early period 
in the history of mankind; that is within five hundred years from 
the era of the Deluge. Some beautifully carved Malayan galley, 
caught suddenly perhaps in some violent gale during the north- 
westerly monsoon of the Indian Archipelago, would in all like- 
hhood be carried into unknown seas, and cast upon some unknown 
isle, where the voyagers, despairing of ever regaining their native 
island, would take root, and reproduce the whole framework of 
society in their new found land, agreeably to the peculiar type of 
civilisation then prevalent in the world. “And this process would 
ever and anon be repeated, from age to age, till every island in 
the broad Pacific had been discovered and settled, and the storm- 
driven mariners from Easter Island had at length reached the 
coast of America. The peculiar type of the civilisation of the 
primitive ages of mankind would thus be stereotyped indelibly 
on the Polynesian mind, and the full impression be reproduced, 
wherever a suitable field should present itself for the purpose, 
whether in the isles of the Pacific or in the continent of America. 

Now as the Polynesians of the period at which we have sup- 
posed they were hopelessly cut off from the rest of the family of 
mankind, viz., about five hundred years after the Deluge, were in 
a much higher state of civilisation than the present inhabitants 
of the isles—and as the westerly winds that prevail within the 
equatorial regions of the Pacific would be the impelling power to 
draw them to the eastward—I see no reason why the entire 
transit of the Pacific may not have been accomplished within 
four or five hundred years from that period, and the continent of 
America discovered and occupied at some period from twelve to 
fifteen hundred years before the coming of Christ. This, as I 
shall show in the latter part of my lecture, will fully account for 
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all the remarkable phenomena of Indo-American life and Indo- 
American civilisation. 

With that modesty which is the usual accompaniment of eminent 
genius, the illustrious traveller Humboldt merely informs us that 
the Indo-American nations, from North to South, were all one 
people, who had been separated from the rest of mankind at a 
period of time exceedingly remote, and in the very earliest dawn _ 
of civilisation. The great German philosopher and traveller 
- knew nothing of the Polynesians, or of their solitary isles, and 
could never have conceived the possibility of these islands of the 
great South Sea having been the cradle of the Indo-American 
race. 

But another eminent traveller and philosopher, although greatly 
inferior to Humboldt—I mean Dr. Von Martius, of Bavaria 
unhesitatingly pronounces the Indo-Americans, or red race of 
men, an imperfect and inferior edition of humanity, created on 
the spot and doomed to a speedy extinction ; having no brother- 
hood or relationship with us, the rest of mankind. In short, 
while Humboldt merely affirms the absolute identity of the Indo- 
American race from the farthest north to the farthest south, and 
their separation from the rest of mankind at a period of the 
remotest antiquity, thereby leaving the question of their origin 
and derivation for further and future research, Dr. Von Martius, 
with all the dogmatism of an inferior mind, or rather with all the 
modest assurance and the cant of modern infidelity, decides at 
once that the Indo-American nations are an inferior edition of 
humanity, created on the spot, and having no connection with 
the rest of mankind at all. But as one positive fact is worth 
any number of mere negations, I shall now proceed, 
to demonstrate that the Indo-Americans and the Poly- 
nesians are one and the same people, and that neither 
the one nor the other of these tribes of men _ invali- 
dates, either in its origin or in its intellectual character, the — 
Scriptural declaration that God hath made of one blood all the 
nations of men “for to dwell on all the face of the earth.” With 
this view I shall show you, in the first place, that the civilization 
of the more civilised Indo-American nations was exclusively 
Polynesian, and cast entirely in a Polynesian mould. I shall 
then show that the phenomena of language, and of what may be 
ealled literature in America, point directly to a Polynesian origin ; 
and I shall conclude by showing that the same singular manners 
and customs prevail among the wild and uncivilized tribes of 
both nations. 

1. The peculiar type of the civilisation of the Indo-American 
nations is exhibited in some measure at least in the very remark- 
able architectural remains that are scattered in great profusion 
over both of the American continents. These consist of pyra- 
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midal erections, of temples, of tumuli and of fortifications. I 
have already observed, in my last lecture, that the pyramidal and 
colossal style of the architecture of the earlier postdiluvian 
nations was in all likelihood a relic of the civilisation of the 
antediluvian world. There can be no doubt, however, of its 
universal prevalence in that early period of the history of our 
race: and wherever we can trace its existence, we may rest 
assured that the civilisation of which it is the sign was derived 
from the ages immediately succeeding the deluge. Now there is 
nothing more remarkable than the prevalence of this peculiar 
type of civilisation, this pyramidal and colossal style of archi- 
tecture, in the ruined cities of America. Humboldt, as I have 
pireedy shewn, compares those of Mexico with the pyramids of 

egypt; and in all the recently-discovered ruins of Indo-American 
cities in Guatimula and Yucatan—in Copan, in Quirigua, in 
Palenque, and in Uxmal—pyramidal buildings are uniformly 
found, sometimes in great numbers, together with monolith 
statues, in some instances upwards of twenty feet high. “The 
pyramid of Papantla,” says Humboldt, “is built entirely with 
hewn stones of an extraordinary size, and very beautifully and 
recularly shaped; three staircases lead to the top.”* Stephens 
also, in his “ Incidents of Travel in Central America,” thus 
describes a ruin he had seen in the ancient Indo-American city 
of Copan in Guatimala. ‘This temple is an oblong enclosure. 
The front or river wall extends ina right line north and south 
624 feet, and is from 60 to 90 feet in height. It is made of cut 
stones, from three to six feet in length, and a foot anda half in 
breath, * * * ‘The other three sides consist of ranges of 
steps and pyramidal structures; rismg from 30 to 140 feet in 
height on the slope.”’*+ Now each of these remarkable buildings 
to which there is nothing at all similar either in ancient or 
modern Europe, or even in Asia, consists of a pyramid with 
steps up to its top on three of its sides, while the fourth forms 
the wall for a temple enclosure. But the structure described in 
in a former part of my lecture on the authority 
of Mr. Ellis—the temple and pyramid of Atehuru, 
in Tahiti—is precisely of the same character, and 
might have been erected by the same architect from the 
same plan; while in Easter Island, the supposed pomt of 
departure from Polynesia to America, there are monolith statues 
quite as large as those of Copan or Quirigua. Can we doubt 
then that the Polynesians and Indo-Americans are the same 
people, and that their forefathers carried with them across the 
vast Pacific and to both of the American continents, the peculiar: 


* Humboldt’s “Researches” I., 89. 
+ Stephen’s Incidents of Travel in Central America, Page 81. 
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type of civilisation, photographed as it had been upon their 
minds, that characterised the ages immediately after the deluge ? 

There were, properly speaking, no such buildings as temples 
either in Polynesia or Indo-America—what we should call their 
temples, being merely square or rather oblong spaces, enclosed 
with massive walls, but without roofs. It is observed by Mitford, 
in his History of Greece, that the antiquity of the writings of 
Homer may be inferred from his silence on the subject of temples — 
and image-worship. They were both, it would seem, equally 
unknown to the ancient South Sea Islanders and Indo-Americans ; 
although in later times, and in particular localities, idolatr 
obtained a footing and became prevalent among them. “The 
Indians of the forest,” says Humboldt, “when they visit occa- 
sionally the missions, conceive with difficulty the idea of a temple 
or animage. ‘These good people,’ said the missionary, ‘like 
only processiors in the open air. When I last celebrated the 
patron festival of my village, that of San Antonio, the Indians of 
Inirida were present at mass. ‘Your God,’ said they to me, 
‘keeps himself shut up in a house, as if he were old and infirm ; 
ours is in the forest, in the fields, and on the tops of the moun- 
tains of Sipapu, whence the rains come.’”” { The same magnifi- 
cent idea of a great spirit pervading the world is also, as is well 
known, prevalent among the wild Indians of North America, who 
have neither temples nor images—a fact that would seem to 
indicate that the forefathers of their race in the Indian Archi- 
pelago had been separated from the rest of mankind, before the 
monstrous idolatries of the East had been devised, and when the 
purer theology of the age immediately succeeding the deluge still 
prevailed among men. 


There is another indication of the hoary antiquity, as well as 
of the identity, of the Polynesian and Indo-American races in 
the want of mortar or cement of any kind in their more ancient 
buildings. This, it seems, was one of the characteristics of that 
pyramidal and colossal style of architecture that obtained in the 
ages immediately succeeding the deluge. The Rev. Dr. Porter, 
recently a missionary in the East, and now a professor in the 
General Assembly’s College in Belfast, Ireland, who, when 
stationed in Syria and Damascus, had visited and described the 
colossal remains of the giant cities of Bashan, to which he assigns 
an antiquity of not less than four thousand years, thus describes 
one of the houses which he entered in one of these cities. ‘“ The 
house seemed to have undergone little change from the time its 
old master had left it; and yet the thick nitrous crust on the 
floor showed that it had been deserted for long ages. The walls 
were perfect, nearly five feet thick, built of large blocks of hewn 


t Humboldt’s Narrative, vol. v., page 278, 
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stones, without lime or cement of any kind. The roof was formed 
of large slabs of the same black basalt, lymg as regularly, and 
jointed as closely, as if the workmen had only just completed 
them. They measured twelve feet in length, eighteen inches in 
breadth, and six inches in thickness.’’§ Precisely similar is the 
account which the American, Herman Melville, gives of the 
~ colossal remains in the Marquesas Islands, as quoted at length in 
a former part of my lecture. “A series of vast terraces of stone 
rises step by step for a considerable distance up the hill side. 
These terraces cannot be less than one hundred yards in length 
and twenty in width. Their magnitude, however, is less striking 
than the immense size of the blocks composing them. Some of 
the stones, of an oblong shape, are from ten to fifteen feet in 
length, and five or six feet thick. Their sides are quite smooth ; 
but though square, and of pretty regular formation, they bear no 
mark of the chisel. They are laid together without cement.’’* 
And in the account of the remarkable colossal remains in Easter 
Island, also already quoted, the same very singular circumstance 
is observable. “ These monuments consist in a number of terraces 
or platforms built with stone, cut and fixed with great exactness 
and skill, forming, though destitute of cement, a strong durable 
pile. On these terraces are fixed colossal figures or busts. They 
appear to be monuments erected in memory of ancient kings or 
chiefs.”*+ Although many of the South Sea Islands consist of 
vast masses of coral, and are surrounded with coral reefs, the 
natives never had in any instance learned the art of burning the 
coral into lime ; and when taught the process by the missionaries, 
they testified alike their astonishment and delight. The colossal 
terraces, I may add, described in the last two quotations, are 
exactly similar to those described and figured by Stephens in his 
account of the ruined Indo-American cities of Copan, Palenque, 
and Uxmal. I quite agree, however, with Mr. Stephens, in 
regarding these cities as of a comparatively modern date, and as 
having been inhabited in all likelihood down to the era of the 
Spanish conquest; first, because there are wooden lintels still 
remaining in some of the rumous buildings; and, secondly, 
because the walls are cemented with mortar, and covered with 
stucco. For in the more ancient buildings of that continent, as 
on the shores of the Lake Titicaca, in Peru, there is no cement 
used. Spanish writers describe the remains of an ancient 
Peruvian temple, consisting of an enclosed space, open at the 
top, of which the walls are about twelve feet in height, and con- 
sist of stones of an immense size, some of them being thirty feet 
long, eighteen broad, and six feet thick. These stones are cemented 
§ The Giant Cities of Bashan, London 1867, page 26. 


* Typee, page 173. 
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with mortar ; neither have they been squared to join closely to 
each other, like hewn stones in a Huropean building, although 
the stones of ancient Peruvian buildings are sometimes found 
hewn into regular forms; but cavities have been wrought with 
the utmost exactness, and with incredible labour, in one stone to 
receive the natural or accidental protuberances of another. 

Tumuli, constructed, in some instances, of immense stones, and 
in others, as on the banks of the Ohio, of mounds of earth, are 
also found among the remains of ancient civilisation, both in the 
South Sea Islands and in America. I have already mentioned 
the tomb of Toobo Tooi, in the island of Tonga, constructed of 
immense stones that must have been rafted across the sea from 
some other island, as Tonga, is a mere mass of coral, and perfectly 
flat. 

Remains of ancient and regular fortifications have also been 
discovered in both continents of America; and the circumstance 
has repeatedly awakened much curiosity respecting the origin, 
the history, and the fate of the nation that has left behind it 
these memorials of its ancient civilisation. But regular fortifi- 
cations of a similar kind are still met with in all parts of the 
South Sea Islands. In some islands they are constructed of walls 
of loose stones piled on each other on the tops of hills, as in New 
Zealand; in others, as in Ascension Island, in the Northern 
Pacific, of a wall of thirty feet high, enclosing a harbour, and 
formed of large blocks of dressed stone built up with great 
architectural skill but without cement of any kind; in others 
they are formed of strong palisades, like the Burman Stockades, 
as in the level island of Tonga; and in others still they consist 
of some artificial addition to a place of great natural strength, as 
in the district of Atehuru, in Tahiti. In short, the South Sea 
Islanders have evidently been in a sufficiently advanced state of 
civilisation to enable them to construct fortifications, and to 
adapt these fortifications, in regard to the materials employed in 
their construction, to the nature of the country in which they 
were required. This part of our subject is so very interesting 
that 1 shall willingly avail myself of the following passage from 
Mr. Ellis :— 

“The fortress at Maeva, in Huahine,” one of the Society 
Islands, “bordering on a lake of the same name, is probably the 
best artificial fortification in the islands. Being a square of 
about half a mile on each side, it encloses many acres of ground 
well stocked with breadfruit, containing several springs,” and 
having within its precincts the principal temple of their tutelar 
deity. The walls are of solid stonework, in height twelve feet. 
They are even and regularly paved at the top. On the top of 
the walls (which in some places were ten or twelve feet thick) 
the warriors kept watch and slept. Their houses were built 
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. within, and it was considered sufficiently large to contain the 
whole of the population. There were four principal openings in 
the wall, at regular distances from each other, that in the west 
being called the King’s Road. They were designed for ingress 
and egress ; but during a siege were built up with loose stones, 
when it was considered a part kaabuca, an im regnable fortress” 
_ Considering that the normal state of the South Sea Islands 
has from time immemorial been that of civil or rather internecine 
war, there is no point of comparison between the Polynesians 
generally and the Indo-Americans more interesting than that of 
their fortifications. Those of the Indo-Americans appear to have 
been generally formed of mounds of earth ~a mode of formation 
well adapted for such localities as the alluvial banks of the Ohio, 
the dead levels near the lakes of Canada, or the elevated plains 
of Central America, but not at all adapted for the South Sea 
Islands. My talented townsman, the late John Galt, HEsq., of 
Greenock, in Scotland, the author of a whole series of popular 
works of fiction about half-a- -century ago, and father of the present 
Premier in Canada, has told me that he had seen the remains of 
an Indian fort on the summit of a precipitous ridge near Lake 
Simcoe, in Upper Canada. It consisted of a mound of earth, 
enclosing a considerable extent of ground; but on the banks of 
the Miamis River, much farther to the southward, the Indian 
forts had been constructed of stone. 

Nay, the march of ancient civilisation among the Indo-Ameri- 
cans may even be traced, in some measure, by these most inter- 
esting remains. In South America, I have not heard of their 
being found to the eastward of the Andes. The gloomy forests 
of Guiana and the Brazils, were evidently unfavourable for the 
preservation of Indo-American civilisation; and the portion of 
the race that wandered into these vast solitudes was necessarily 
broken up, at an early period, into an affinity of insignificant 
tribes that could hold little or no communication with each other, 
and that, consequently, very soon sunk irrevocably beneath the 
level of the rest of their nation. But the regions of Central 
America, the elevated plains of Bogota and Cundinamarca, the 
open valleys of Peru, and the lofty and secluded, but highly 
fertile, tracts of Chili, were much more favourable for the forma- 
tion of powerful states and empires; and it is accordingly, in 
these portions of the Continent of South America that the ruins 
of ancient cities and of extensive fortifications are found. In the 
North American continent, the course of the Mississippi and its 
tributary streams would, doubtless, guide the Indian in his pro- 
gress to the northward; and it is, accordingly, on the banks of 
the Ohio, in the Western prairies, and along the lakes of Canada, 
that we find the monuments of his ancient power. 

* “Polynesian Researches,” vol. i, page_314. 
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There is, therefore, a remarkable similarity in the developments © 
of civilisation in the article of national defences or fortifications 
on the part of the Indo-American nations and the Polynesians 
respectively. One is constrained to regard them as the same 
people, exhibiting as they do, in circumstances remarkably 
different, the same amount of intellectual power and mechanical 
ability. There are certainly no such palatial residences to be 
found in the South Sea Islands as those of which we find the 
ruins in the Indo-American cities of central America and Yucatan. 
But the reason is obvious—the South Sea Islands afforded no 
such fields for the establishment of mighty empires, the exercise 
of kingly power and the other developments of luxury, as there 
were in Mexizo and Peru and Central America. But I maintain 
without fear of contradiction, that there is nothing in the civili- 
sation of these Indo-American empires of the past that is not 
fairly traceable to a Polynesian source. 

II. I now proceed to the second branch of our subject—to 
show that the phenomena of language, and of what may be called 
literature among the aborigines of America, point directly to a 
Polynesian origin. 

Taking it for granted, therefore, that the theory I have been 
endeavouring to establish, is well founded, and that America had 
been originally discovered by a handful of Polynesians from 
Easter Island, who had been caught suddenly, when perhaps, 
fishing off the coast of that island in one of those violent westerly 
gales that are so prevalent in the Southern Pacific, and had been 
driven before the wind to the American land, what are the 
phenomena in regard to language which this theory would lead 
us to anticipate—supposing, as I have done, that the forefathers 
of the Indo-American race in both continents had landed on the 
west coast of South America, somewhere near Copiapo, in the 
Republic of Chili, and that the future migrations of their 
descendents, north, east, and south, had commenced from that 
point? Why, we should expect, as a matter of course, that the 
Polynesian character of the language or languages spoken by 
the Indo-American people would be retained the most strongly in 
the region in which the forefathers of the race had first landed. 
Now this is precisely what we find to be the actual fact. De 
Zuniga, the historian of the Philippine Islands, a most unexcep- 
tional witness in such a case, informs us that the words of the 
language of the Araucanian Indians of Chili, contained in the 
work of Ercilla, the historian of that people, are strikingly con- 
formable, bastante conformes, to those of the language of Tagala, 
one of the districts of the Philippines. JI may add, in passing, 
that one of our own respected members, Mr. Edward Hill, whe 
spent four years of his life in sailing amongst the South Sea 
Islands, and who knows, perhaps, more about their inhabitants 
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than any other person in this colony, while he coincides with me 
entirely in regarding these islanders as Malays from the Indian 
Archipelago, conceives that the Philippine Islands were their 
starting point from that Archipelago, and that, to use the nautical 
language, they made their easting in the Northern Hemisphere, 
but in that Equatorial belt, in which La Perouse and Admiral 
Hunter informs us that at certain seasons of the year westerly 
winds are as prevalent as easterly. 

Weshould also expect, if my theory is well founded, that the 
Indian languages of South America generally, down to the 
Equator, would exhibit much more of the Polynesian and vocalic 
character than those of the northern continent, the latter being 
so much farther from the original point of departure. And this 
is precisely what we find in fact. Whole strings of words in the 
language of the Indians of the British province of Guiana, whole 
strings of words in the language of the Cuna Indians of the 
Isthmus of Darien, are in their form and character precisely like 
so many words in the Polynesian dialects of New Zealand and 
Tahiti 

A scholar, accustomed to trace the affinities, or to detect the 
radical dissimilarity of different languages, would at once unhesi- 

tatingly assert that the following words of the dialect of the 
Warows, of British Guiana, were just so many words of the 
Polynesian tongue :— 


Head Magash Water Ho 
Eyes Maamu Earth Hotah 
Mouth Maroho Sun Yah 
Hair Maaheo Moon Waanehah 
Ears Mahohoko Stars Keorah 
Arms Mahaara Thunder Nahaa 
Skin Mahoro Rain Naaha 
Blood Hotuh Paddle Haahah 
The following words are from the dialect of New Zealand :— 
Mahana Day Madino Smooth 
Marama The moon Maha Much 
Maripi A sword Matapo Blind 


N.B.—The syllable Ma, in both lists, is in all likelihood a prefix. 


The following Indian names of localities on the Demerara River, 
supplied me by a friend returned to England from Demerara have 
also quite a Polynesian aspect ;—Arigaraboe, Hiagua, Haboe, 
Boera-boera-wa, Warawarau, Maraka, Mamaa, Moonetari, Mari- 
mari, Winipio, Mamikoera, Toematamatia Motolea, Akyma, 
Kaiwalia, Kamakaiaha, Dalawila. Wai, or Vai, is the Polynesian 
word for water; and Waridu, Waratili, Walaba, are the names 
of three creeks that empty themselves into the Demerara River. 
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The following specimens of the language of the Cunas, one of 
the tribes of Indians inhabiting the Isthmus of Darien, have also 
very much of a Polynesian aspect. I extract it from “The 
Journal of the Royal Geographical Society for the year 1868,” 
page 100 :— 


Father Tata 
Mother Nana 
Nusatileli Nana, Nusatileli’s 
mother 
Brother Urpa 
Sister Orne 
Son Hilu 
Man or men Tule 
Water Ti 
Canoo Ulu. Look tothe canoes— 
Utaque 
Paddle Canie. Take care of the paddlese— 
Canie pehu taki 
Black Rati 
Red Kiniti 
High Tumati 
Til, evil Chuli 
I, me Anu 
You, thou Pe 
Day Yppa 
Evening Sueto 
Rice Aro 
Flesh Sana 
Needle Ico, yco 
Bench, seat Cana 
Dish, plate Nanla 
Calabash Noga 
Yes Ee (nasal) 
No, nothing Chule 
Who Ipi 
Where, when Pia rai 
To take Kae 
To see Take 
To have Nica 
What have you? Ipi pe nica 
To tell Shogue. Tell him—Pe shogue 
To know Huishi 
To go Nae. Go (imper.,) Pe nae 
Pain Nun make 
One Kuasak 
Two Pagua 
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Three Pa 

Four Pake 

Five ’ Atal 

Six ’ Nerkua 
Seven Kugule 
Hight Payaga 
Nine Pakewake 


De Zuniga also observes, in the passage of his work which I 
have already quoted, that the “proper names of places about the 
middle of the continent of South America, are very similar to 
those of the Philippines.” 

The following are a few of these names of places in South 
America having a Polynesian aspect :—Peru, Quito (Kaito), 
Guatimala (Katimala), Arica, Loa, Titicaca, Panama, Huayna, 
Chil, Caicara, (Kaikara), Alahualpa, Tiahuanacu, Arequipa, 
(Arekipa), Guarohiri (Karohiri), Huanuco, Lima, Tarapaca, 
Guana Xato (Kanahato), &«. The same Polynesian character 
of the language also holds in regard to persons even in Mexico. 
For example, the Mexican reverential aflix tzin or azin, which 
was always added to the name of princes, is in all likelihood the 
Indo-Chinese affix, aysane signifying lord, if not rather the Chinese 
word ¢zin. In the list of Mexican kings who reigned previous to 
the era of the Spanish conquest, we find the names of Nopal-tzin, 
Ho-tzin, Quina-tzin, (Kina-tzin), Cacoma-tzin, Cuicuitza-tzin, 
Coanaco-tzin, Montezuma-tzin, Guatimozin (Ka-Tima-tzin.) 
Several of these proper names have a remarkable resemblance to 
modern Polynesian names; the last especially—the name of the 
unfortunate prince whom the Spaniards extended over a fire of 
coals to compel him to inform them where he had hidden his 
treasures—that name is, when stripped of its Spanish doublet and 
its reverential affix, a pure New Zealand name. 

When we reach the northern continent, however, in which the 
movements of nations, wars, and conquests would seem to have 
been much more frequent than in the South, the Polynesian or 
vocalic character of the language disappears, and we meet with 
combinations of consonants of a really formidable character, 
altogether unlike the speech of Polynesia. The Aztecks, or 
modern Mexicans, who had overrun the Mexican territory from 
the northward, and whose tenth king, Montezuma, was the reign- 
ing monarch at the era of the Spanish invasion, ascribed the 
erection of the famous pyramid of Teotihuacan to the Toltecks, a 
tribe of kindred origin and language, who had also overrun 
Mexico, five hundred years before the Azteck conquest ; but they 
did sq simply because their chronology, which like that of many 
other conquering tribes, overlooked the records and traditions of 
the vanquished people, did not extend any higher than the era of 
the migration and conquests of the northern tribes. But the 
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probability is that the pyramid of Teotihuacan was erected long 
before the Toltecks had emerged from the forests of the North, 
and that that warlike, but less polished race, retained the ancient 
Polynesian name of the stupendous edifice, while they worshipped 
their own national divinities within its sacred precincts, under 
their own northern appellations. At all events, there is a won- 
derful difference in character and aspect between the Polynesian 
name Teotihuacan and those of the Azteck and Tolteck divinities 

| Huitailopochth, the god of war, and Mictlancihuatl, the goddess of 
hell, 

T have already quoted the strongly expressed opinion both of 
Humboldt and of Dr. Von Martius, that the Indo-Americans are 
all one and the same people, from north to south, with no inter- 
mixture with any other portion of the family of man. Baron 
Humboldt also apprises us of the very interesting fact that, not- 
withstanding the wonderful diversity of lancuage among the 
aborigines of America there is a common principle of mechanism 
exhibited in the structure of all the aboriginal languages of that 
great continent which entitles us to refer them all to one common 
origin. “ Languages,” says that illustrious writer, “are much 
more strongly characterised by their structure and grammatical 
forms than by the analogy of their sounds and of their roots ;. 
and this analogy of sounds is sometimes so disfigured in the 
different dialects of the same tongue as not to be distinguishable ; 
for the tribes into which a nation is divided often designate the 
same object by words altogether heterogeneous. Hence it fol- 
lows that we are easily mistaken, if, neglecting the study of the 
inflections, and consulting only the roots—for instance, the words 
which designate the moon, sky, water, and earth—we decide on 
the absolute difference of two idioms from the simple want of 
resemblance in sounds.”’* From the country of the Esquimaux 
to the banks of the Oroonoko, and again from these torrid banks 
to the frozen climate of thé Straits of Magellan, mother-tongues, 
entirely different with regard to their roots, have, if we may use 
the expression, the same physiognomy. ‘Striking analogies of 
grammatical construction are acknowledged, not only in the more 
perfect languages, as that of the Incas, the Tymara, the Guarani, 
the Mexican, and the Cora, but also in languages extremely rude. 
Idioms, the roots of which do not resemble each other more than 
the roots of the Sclayonian and the Biscayan, have those resem- 
blances of internal mechanism which are found in the Sanscrit, 
the Persian, the Greek, and the German languages. It is on 
account of this general analogy of structure—it is because 
American languages, which have no word in common (the 
Mexican, for instance, and the Quichua), resemble each other by 
their organisation, and form complete contrasts with the languages 

* Humboldt’s Personal Narrative, vol. iii. p. 252. 
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of Latin Europe, that the Indians of the missions familiarise 
themselves more easily with an American idiom than with that 
of the metropolis. In the forests of the Oroonoko, I have heard ~ 
the wildest Indians speak two or three tongues. Savages of 
different nations often communicate their ideas to each other by 
an idiom which is not their own.”’+ 

Another extraordinary coincidence in the civilisation of the 
indo-Americans with that of Polynesia presents itself in the fact 
of there having been in both a language of ceremony, distinct 
from the language of common life. I have shewn in a former 
part of my lecture that there was such a language not only 
among the Indo-Chinese nations of Hastern Asia, but in Polynesia 
also, especially in the larger islands and among the more advanced 
tribes, as in Samoa and Tahiti; as, for instance, when inferiors 
addressed their superiors, when a plebeian addressed a chief, or 
when the latter addressed his prince. This language of ceremony 
did not consist in the use of a few phrases of deference and 
respect, such as those in use in European languages, in address- 
ing royalty or nobility. It constituted, so to speak, a separate 
language, and pervaded the whole economy of speech. “The 
Mexicans,” says Dr. Robertson, when alluding to the singular 
circumstance, which he had no idea of its having ever obtained or 
been observed among any other people,—“ The Mexicans had not 
only reverential nouns, but reverential verbs ;” and the use of 
any other than this reverential language in conversing with a 
king or higher chief, would both in Mexico and Tahiti, have been 
held tantamount to high treason. This feature of resemblance 
between-such widely dissevered portions of the human family is 
surely of such a character as not to be mistaken for a mere 
accidental coincidence ; it constitutes rather an evidence of the 
absolute identity of the Indo-American and Polynesian nations 
that cannot be gainsaid. 

The right of property was recognised and established among 
the Indo-American nations ; but the lower orders generally cul- 
tivated a considerable extent of ground in common, the produce 
of which was laid up in storehouses, called tambos, and distributed 
at certain periods, agreeably to some established custom. Now 
it is very remarkable that the practice of the New Zealanders 
was precisely similar. The kumaras, or sweet potatoes, of that 
island are always cultivated pro bono publico by persons set apart 
for the purpose; the produce being afterwards distributed 
according to rule. The storehouses in New Zealand are always 
taboo, the violation of which by any person is death. I suspeet 
tke Spaniards have either reported the word inaccurately, or 
disguised it a little with their peculiar pronounciation; for the 
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Mexican tambo is unquestionably the same word as the Polynesian 
taboo, as they both signify the same thing. 

Perhaps, however, the most remarkable feature in the civilisa- 
tion of the Indo-American nations was their picture writing and 
their hieroglyphics; by which they were enabled to transmit to 
posterity a knowledge of the memorable events of successive ages. 
The progress made by the Mexicans in these arts of a higher 
civilisation was truly wonderful, ayd the long columns of 
hieroglyphics, carvedin stone on their colossal monuments, and 
resembling in some measure the hieroglyphics of ancient Egypt, 
carry us back, as almost everything else does in Indo-American 
civilisation, to the remotest period in the history of man. 
Unfortunately there has as yet been no Champellion, as in Egypt ; 
no Rawlinson, as in Assyria, to interpret these wonderful remains 
of an extinct civilisation ; but although there are no such remains 
as the picture writing of the ancient Mexicans in the South Sea 
Islands, it is quite evident that the Polynesians were on the right 
track towards the much higher level of the chroniclers and the 
picture writers of Mexico, and that all that was wanting for the 
development of their idea was a suitable field, which the com- 
paratively narrow limits of the South Sea Islands and their small 
population did not present. “ Along the southern coast of the 
Island of Hawaii,’ says Mr. Ellis, in his Polynesian Researches, 
“oth on the east and west sides, we frequently saw a number of 
straight lines, semi-circles, or concentric rings, with some rude 
imitations of the human figure, cut or carved in the compact 
rocks of lava. They did not appear to have been cut with an 
iron instrument, but with a stone hatchet, or a stone less fran- 
gible than the rock on which they were pourtrayed. On inquiry, 
we found that they had been made by former travellers, from a 
motive similar to that which induces a person to carve his initials 
on a stone or tree, or a traveller to record his name in an album 
—to inform his successors that he has been there. When there 
were a number of concentric circles with a dot or mark in the 
centre, the dot signified a man, and the number of rings the 
number of the party who had cireumambulated the island. When 
there was a ring, and a number of marks, it denoted the same. 
the number of marks shewing of how many the party consisted, 
and the ring, that they had travelled completely round the island ; 
but when there was only a semi-circle, it denoted that they had 
returned after reaching the place where it was made.”’* 

I am inclined to differ from Mr. Ellis when he regards these 
rude specimens of picture writing as the first efforts of an uncivi- 
lised people towards the construction of a language of symbols. 
Iam inclined to regard them, in common with those colossal 
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remains of the architecture of the earlier Polynesians, which their 
degenerate offspring of the present day can only behold with 
amazement, rather as the scanty but interesting relics cf an 
ancient and primitive civilisation, of which both the memory and 
the evidences have almost passed away. In short, it appears to 
me incontestable that the practice of picture writing was in 
general use among the earliest inhabitants of the South Sea 
Islands ;. but that in the course of exterminating wars, or rather 
in consequence of that rust which gathers over the human mind 
when it is cooped up within a narrow sphere, and thereby loses 
the edge and the polish which it acquires by being frequently 
rubbed upon the whetstone of society, this and various other 
Asiatic arts were gradually lost. 

It is natural, however, to suppose that the impression which 
had once been made upon the Polynesian mind, but which had 
thus been well nigh effaced, from the causes I have enumerated, 
in the South Sea Islands, would again be revived and deepened 
on the plains of Quito, and around the Lake of Mexico: just asa 
writing in sympathetic ink becomes darker and more distinct 
when held closer to the fire. 

The Indian nations of North America had carried this, as well 
as the other arts, and the general civilisation of its central regions, 
as high as the lakes of Canada. When that province was colonised 
by the French, the most powerful Indian nation in North 
America was the Iroquois—a nation whom it afterwards required 
many a fierce battle to exterminate. That warlike nation was 
sufficiently civilived at the period I refer to, to practise the 
Mexican art of picture writing; for an Indian village, situated 
somewhere near the site of the present city of Montreal, having 
about that period been surprised and destroyed by the French, 
a painting or picture writing, which afterwards fell into the hands 
of the French, containing a hieroglyphical representation of the 
event, was execited by some Indian artist, to transmit an account 
of it either to the distant tribes of the nation or to posterity. 
The village was indicated by a series of wigwams, and the state 
in which its inhabitants were surprised, by an Indian, asleep. 
The rising sun indicated that the attack had taken place at the 
break of day ; and the moen in her first quarter on the back of a 
stag, a afforded the additional information that it had taken place 
in the early part of that month in the indian year of which the 
stag was the emblem. 

In a letter to the Secretary of the Antiquarian Society, pub- 
lished in the sixth volume of the Archzxologia, W. Bray, Esq., 
gives an account of an Inaian picture writing which had been 
intended to commemorate the exploits of Wingenund, an Indian 
warrior of the Delaware nation, about the middle of last century. 
Jt consisted of a series of marks or characters inscribed within a 


Origin and Migrations of the Polynesian Nation. 123 


square figure on a sugar-maple tree, on the Muskingham River, 
in the State of Delaware. ‘he first line consisted of the figure 
of a turtle—the emblem of the tribe to which the warrior 
belonged—an arbitrary mark designating the particular chief 
whe had executed the writing, and a representation of the sun. 
Ten horizontal lines on the right side of the figure denoted the 
number of expeditions in which the warrior had been engaged ; 
and opposite to each of these lines, on the left, there was a series 
of marks resembling the letter X, with a bar across the top of it, 
representing the number of scalps or of prisoners he had taken ; 
the sex of the victim being designated by a slight variation of 
the character, and the central part of the figure being occupied 
with a rude drawing of three different British forts which he had 
attacked on these occasions. At the bottom of the figure there 
were twenty-three vertical lines inclining a little to the left (the 
figure of the sun in the first line of the writing being at the right 
side of the painting) to denote that at the time the record was 
left, the writer was marching on another expedition to the north- 
ward. 

So far north, even, as the Hudson’s Bay Territory, this method 
of communication by picture writing prevails among the wild 
Indians of that inhospitable region. The Rev. John West, one of 
the Hudson’s Bay Company’s chaplains, on travelling in the Red 
River colony in the year 1820, came up with an Indian family 
who proposed accompanying him to the factory. “The Indian 
had two sons, who, he said, were gone in the pursuit of a deer; 
and on quitting the encampment to travel with us, he would 
leave some signs for them to follow us on their return. They 
were drawn upon a broad piece of wood which he prepared with 
anaxe. They were—lIst. A tent struck to intimate that the 
party had gone forward in a particular direction. 2nd. Four 
rude figures indicating the number of the party, and exhibiting 
by their dress and accoutrements, the rank or condition of each 
individual, viz.,a European chief, a Huropean servant, and an 
Indian attendant, and the two Indians from the encampment. 
3rd. A curvilinear figure with the two extremities of the curve 
pointing towards the hindermost of the figures, to intimate to the 
Indian’s two sons that they were to follow the party,’ + 


The development of this rude method of communication into 
the famous picture writing of Mexico was a natural process to be 
expected in the progress of society in the large wealthy capital 
of a great empire like that of Montezuma. 

The same remark holds good also in regard to the astronomical 
knowledge exhibited in the works of the ancient Mexicans. The 
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germs of that knowledge existed in Polynesia, and only required 
a suitable field for its development; for my friend Mr. Edward 
Hill informs me that the South Sea Islanders have, in certain 
islands, at least sufficient astronomical knowledge to steer their 
course by the stars. 

III. I now proceed to the third and last department of our 
inquiry, viz., to shew that the same singular manners and customs, 
altogether unlike those of the rest of mankind, are observable 
alike among the wilder tribes, both of the Indo-Americans and 
the Polynesians. 

Before mentioning any of these, I would remark upon the great 
resemblance in bodily form that has been observed by inteiligent 
travellers, in comparing the one of these tribes of mankind with 
the other. Speaking of the Indians of Acapulco, in Mexico, on 
the Pacific coast, Captain Basil Hall, R.N., thus writes :—* Their 
features and colour partake somewhat of the Malay character ; 
their foreheads are broad and square; their eyes small, and not 
deep seated ; their cheekbones prominent, and their heads covered 
with black straight hair ; their stature about the medium standard ; 
their frame compact and well made.’ t 

For my own part, having seen quite closely eight Brazilian 
Indians, who manned the Emperor Don Pedro’s boat in the 
harbour of Rio Janeiro, in the year 1823, immediately after the 
Revolution that issued in the establishment of the Brazilian 
Empire, I would have said, had I not known who they were, that 
they were so many New Zealanders. 

One of the most remarkable peculiarities in the manners and 
customs of nations is their different modes of disposing of the 
dead. On one of my voyages to England, in the year 1839, our 
good ship having sprung a leak a few days after leaving this port, 
we had to run for repairs to the Bay of Islands, in New Zealand, 
where we lay about ten days, shortly before the colonisation of 
the New Zealand group had commenced. During my stay I 
visited the cemetery of the Bay of Islands tribe, situated close to 
the native village of Kororarika. There were no graves, however, 
to be seen in the cemetery: the dead bodies having each been 
wrapped up in mats, and laid upon trestles raised a few feet from 
the ground, and left to putrefy in the open air. During the 
following year, before my return to the colony, I happened to 
visit the exhibition of American Indian curiosities of a Mr. 
Catlin, an American gentleman, of a very enthusiastic and 
adventurous character, who had been travelling for many years 
among the wild Indians of that country, and with whose family 
I had in the meantime become acquainted in New York; his 
wife, whom he had left behind him in the United States, having 
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been entrusted to my care on her passage across the Atlantic to 
rejoin her husband in London. On one of my visits to Mr. 
Catlin’s exhibition in the Egyptian Hall, London, I happened to 
see an interesting drawing or rather painting, which he had made 
on the spot, of the native village of the Mandan tribe of Indians 
in Mexico, and I was greatly struck at observing that the cemetery 
of the village had precisely the same singular appearance as that 
of the New Zealand native cemetery, I had seen a few months 
before at Kororarika in the Bay of Islands; the dead bodies in 
both cases having been wrapped up in mats and laid on trestles 
raised a few feet above ground. I afterwards found, however, 
that this was the usual mode of disposing of the dead among the 
wild Indians of America, so far north even as the Red River 
Colony in the Hudson’s Bay Territory, as witness the following 
quotation from the journal of the Rev. Mr. West, already quoted 
above :— 

“ On the following morning I saw an Indian corpse staged, or 
put upon a few cross sticks, about ten feet from the ground, at a 
short distance from the fort. The property of the dead, which 
may consist of a kettle, axe, and a few additional articles, is 
generally put into the case, or wrapped in the buffalo-skin with 
the body, under the idea that the deceased will want them, or 
that the spirit of these articles will accompany the departed 
spirit in travelling to another world.’’§ 


On the occasion of my visit to the cemetery at Kororarika, I 
observed two other customs or practices of the South Sea Island- 
ers, Indicating, together with that of keeping the dead above 

ound, an Egyptian or contemporary origin, as ancient at least 
as that of the sojourn of the children of Israel in Egypt. There 
happened during my visit to be one of those periodical mourn- 
ings for the dead in progress which are symptomatic of a similar 
origin. A number of native men and women were assembled in 
the cemetery—the former for the most part strongly tattooed, 
while the latter were ever and anon cutting themselves with 
mussel shells till the blood streamed down from their cheeks as 
they gazed intently at the remains of the deceased; for one of 
the mummy cases having in the meantime been taken down from 
the trestle and opened, the bones of the deceased—in all likeli- 
hood those of a superior chief long deceased—were spread upon 
a mat on the ground; the ceremony being occasionally relieved 
with sudden bursts of dismal and unearthly wailings and howlings 
in honour of the dead. Now, it is worthy of remark, as a con- 
firmation of my theory as to the extreme antiquity of the Poly- 
nesian and Indo-American races, that both of these savage prac, 
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tices—tattooing and cuttings for the dead—which were doubtless 
common in ancient Egypt and among the earlier postdiluvian 
nations, were expressly forbidden in the laws of Moses to the 
children of Israel, as we find in the Book of Leviticus, chap. xix. 
28; “Ye shall not make any cuttings in your flesh for the dead, 
nor PRINT ANY MARKS UPON You; I am the Lord.” The practice 
of tattooing has all along been a national practice among the 
South Sea Islanders, although long disused in some of the islands ; 
and the Rev. Mr. West informs us that it is still occasionally 
observed among the Indians of Hudson’s Bay. 

There are various other practices or observances common to 
the Polynesians and Indo-Americans which I shall merely enu- 
merate without dwelling upon them at any length. The necessity 
for wtw, or satisfaction for any injury received, and the cherishing 
of feuds arising in this way for gencrations, is equally distinctive 

of the New Zealanders and the Indo-Americans, especially those 

of the northern continent. The manufacture of an imoxicating 
beverage from a root, called in the South Sea Islands, cava, and 
in the equatorial regions of America, cassava, evidently the same 
word, is equally common to both, as well as the very singular and 
disgusting mode of its manufacture; the root being chewed in 
some instances by boys, in others by young women, and in others 
again, as among the Cunas, at the Isthmus of Darien, by old 
women ; the residuum being collected in a large vessel and water 
poured over it, thereby inducing fermentation, The mode of 
catching fish also by throwing an intoxicating herb or root into 
the water; the separation of women, and prohibiting them from 
touching their food with their own hands for a certain time after 
childbirth, and the caste of blood beimg transmissable through 
the female and not through the male, are also equally common to 
both of these very ancient races of the family of man. 

T have thus shown, I trust to the satisfaction of the Society, 
that the forefathers of the Polynesian race were separated from 
the rest of mankind, in the very infancy of the postdiluvian world, 
in the remotest ages in the history of man. I have also shewn 
that at the period at which this separation took place, the world 
must have been in a comparatively advanced state of civilisation, 
implying at least very considerable skill in the arts of life, and 
great ability in the use and management of the mechanical pow- 
ers. I have shown, moreover, that the impression of this primi- 
tive civilisation must have been photographed, so to speak, on 
the Polynesian mind, to be reproduced wherever they went, in 
every suitable field. I have likewise shown, that after having 
crossed over almost the whole extent of the broadest part of the 
Pacific, the amphibious Islanders reached at length the farthest 
east of the inhabited islands of that ocean, viz:—Haster Island, 
in latitude 27°6 S., and from that island, which is only about 
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1800 miles from the west coast of America, a mere handful of 
unfortunates must have been caught suddenly in one of those 
violent western gales that are so frequent in the Southern Pacific, 
and been blown across the intervening tract of ocean to the 
American land: landing somewhere in the States of Chili, near 
Copiapo, in the latitude of Easter Island. And I have expressed 
my own opinion very strongly that this arrival of a few famished 
Polynesians on the west coast of America must have taken place 
some time between twelve and fifteen hundred years before the 
birth of Christ; that is sometime between the death of the 
patriarch Jacob and the exodus of the children of Israel from the 
land of Egypt. A later date than this would scarcely suffice to 
account for the dispersion of the Indo-American nations over 
both continents, originating as they all did, agreeably to the 
testimony of Baron Humboldt, in one common source, as well as 
for the multitude of languages that have sprung in the course of 
long ages from that one source. 

I maintain, further, that the original inhabitants of America, 
and their more immediate descendauts, had brought along with 
them, from beyond the Pacific, a comparatively advanced form 
of civilisation, which they reproduced in those colossal works, of 
which the wonderful remains in Peru and Mexico have astonished 
the whole civilised world; but that this higher civilisation had, 
from causes unknown to us, died out long before the era of the 
Spanish conquest. Dr. Von Martius, who maintains that the 
Indo- Americans are indigenous, created on the spot as an inferior 
edition of the genus man, and having no connection or relation- 
ship with any other portion of the human family, nevertheless 
admits the fact of this higher civilisation having characterised the 
earlier ages of Indo-American history. “Colossal works of 
architecture,” he tells us, “ comparable in extent to the monu- 
ments of ancient Egypt (as those of Tiahuanaca on the Lake 
Titicaca, which the Peruvians. as far back as the time of the 
Spanish conquest, beheld with wonder as the remains of a much 
more ancient people), bear witness that their inhabitants had, in 
remote ages, developed a moral power and mental cultivation 
which have now entirely vanished. A mere semblance of them— 
an attempt to bring back a period which had iong passed by— 
seems perceptible in the kingdom and institutions of the Incas.” 

It would appear, therefore, that long ages, perhaps, before the 
era of the Spanish conquest, a blight had fallen on the earlier and 
higher civilisation of the Indo-Americans, and that it had, in a 
great measure, died out, as it would seem to have done completely 
all over the Pacific. But if we only take into consideration the 
remarkably pecculiar circumstances in which the Indo-American 
nations were placed, as compared with the nations of the West, 
we shall not be surprised at this seemingly mysterious consum- 
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mation. What other division of the human race would, in similar 
circumstances, have attained a higher level than the Indo- 
Americans appear to have reached? Had Europe, for instance, 
been inhabited exclusively either by the Celtic or the Teutonic 
race for the last three thousand years; had that race been shut — 
out from all communication with the rest of mankind ; had they 
been equally ignorant of letters and of the use of iron; and had 
their only domestic animals been the dog, the turkey, the llama, 
and the duck, with no sheep, or cattle, or horses, or swine, and 
had their only species of grain been maize, or Indian corn, I 
question whether Europe itself would have vied at this moment 
with ancient Mexico or Peru. The nations of the West have in 
all past ages been jumbled together in the great political dice- 
boxes of Europe and Western Asia, each pepetually changing its 
relative position to the rest, and entering from absolute necessity 
into new combinations. Now, just as quartz pebbles lose their 
angles, and acquire a sort of polish by being subjected to the 
rushing of waters in the bed of a rapid river, while they would 
doubtless have retained their original conformation, and their less 
pleasing exterior, if they had been lying all the while at the 
bottom of a lake; and as malt liquor, when it has become stale, 
revives and becomes brisk again when emptied from vessel to 
vessel, it appears to me that the changes of circumstances that 
have been experienced in all past ages by the Western nations, 
have been highly favourable to the general progress of civilisation 
in the West, and to the general development of the mental 
energies of man. In short, when we consider the very unfavour- 
able circumstances in which they had been placed for countless 
ages, and contrast them with the stately ruins of their palatial 
and other noble buildings that indicate their past glory, the 
wonder is not that the Indo-Americans achieved so little, but 
that they achieved so much. 

At all events there is evidently a very wide field still open to 
the Australian literati of the future in tracing the developments 
of human society in such extraordinary circumstances as present 
themselves to the contemplative mind in the South Sea Islands, 
and among the Indo-American nations. 

I have only a single remark to make before I conclude. In 
the year 1834, I published a work of 250 pages, in London, on 
the subjects treated of in this lecture. It was very favourably 
noticed and reviewed at the time in the Royal Geographical 
Society’s Journal of the period. But another literary man, who 
had previously written a work on the South Sea Islands, in which 
he had adopted and maintained De Zuniga’s hypothesis, was satis- 
fied, after reading my book, that that hypothesis was altogether 
unfounded and untenable, and that I was right in the views and 
arguments I had put forward on the subject. For, in another 
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work which he published a few years thereafter—in 1837 or 1838 
—he not only adopted my arguments and views, but put them 
forth as his own without the slightest acknowledgement, com- 
pressing my work of 250 pages into twelve or thirteen of his 
own. I did not discover the literary piracy till I was again in 
the middle of the Pacific, in 1839, when I happened to borrow 
the man’s book from the captain. It was a disgraceful transac- 
tion, far more so indeed than if it had been merely a theft of so 
much property ; for I consider my discovery of the way in which 
America was originally discovered and settled by the Polynesians, 
and my identification of the Indo-Americans with the Polynesians 
as one of the greatest literary discoveries of the age. I shall not 
name the offender at present, but I shall certainly do so at some 
future time. 


Agr. VIII.—Improved Solutions to Important Problems in Trigo- 
nometrical Surveying. By Martin Gardiner, Esq., C.E., Mem- 
ber of the Mathematical Society of London. 

[Read before the Society, 6th October, 1869] 


Four points L, M, N, O, being in a straight line, and visible 
from one point P; to determine the distance x between the 
middle points M, N, when the distances L M=a, N O=8, and 


B 
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the angles A, C, B which LM, MN and NO subtend at P are 
known. 


The fundamental principles of “ Modern Geometry ” shew that 
the anharmonic ratio of four straight lines radiating from an 
point P is equal to the anharmonic ratio of the segments whic 
they make on any straight line cutting them; and this theorem 
gives us the equation. 


zw («+at+b) _sin | C, C, sin in (A+B+C) 
<a ORG Tae GRR aaa a known number, 


which we may denote by . 


x (2t+a+b) 


And from the equation a 


= h, we at once obtain 


BEG eae: {(a+o)+4 na iy 
a 


z= 


Now in this equation it is evident the radical must be taken 
with the sign + : for if we suppose z to decrease until it 
becomes = o, then sin C = 0, and h = 9, and we haye 


—(a+t)+{ (a+0} 
irbar i T0 SEN 3 


aed 


which would not be the case if we were to take the minus sign 
before the radical. 


Moreover it may be observed that if we find 6 such that 
4a6. sin C. sin(A+B+C) 


(ine sin A; isin. JB 


tan? 8)— 


then tan p (a8) _ =h; and the value of z takes the form 
4 


_ +) + +0) {1 + tne} 


(a+b) (see 8 — 1) 
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eb) ( 1 — cos 8s 


cos B 
a. 2 


(a+b) sin? (2) 
-— cos 8 
z= (a+8) sin? (2) . sec B 
The formulas which solve the problem being both adapted to 
logarithmic calculation. 


By introdncing the radius r of the tables, we may write them 
as follows :— 
eae 4.a)0 sin) Ch sin (ANE BO) 
i (a+ 6). sn A. sin B 


ae (a + 8). sin? (2) . see oe. @) 


r3 


If the segments be ares of a geodesic in the reduced surface 
of the earth, and that a and 8 are given in circular mea- 
sure, we know, from modern geometry that by substituting the 
sines of the arcs a,b, and x instead of the arcs themselves the 
above formulas will have their equations true also ; and therefore 
in such case we have 


sina. sin b. sin C. sin (A+B+C). r 


tan? B= “2 DEY TS ahs Oe De (8) 
sin Ge) ,cos (2) .sin A- sin B 
. b a—b\ . B 
2 sin aa . cos | —— ).sin? ( — ). sec B 
sin’ ¢ = 2 sin (*F*). con 5") sint (5). swe ees (4) 
rt 
Ks It is obvious that gy Dome (Gt ae Be) or h is 


sin A. sin B 


constant for all positions of the point P; and this fact is of con- 
siderable importance in practice, as it enables us (by shifting the 
position of P,) to test the accuracy of our observations and the 
quality of the instrument used. Having, from various positions 
for P, obtained the value of h with precision, we know then that 
we can calculate # with an accuracy equal to that by which a and 
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6 have been measured or otherwise obtained: for the angle 6 
(which is also constant for all positions of the point of observa- 
tion) can be easily found with accuracy from its <angent, &c. 


CasE 2. 

If the segments a and 6 be adjacent, and x one of the 
extremes (the segments being in the order a, b, x, ); then A, B, 
C being the angles which a, 6, and # subtend at P, we have 

6(a+b+z) — sin B. sin (A+B+C) 
ax sin A . sin C 


a constant determinable number for all positions of the point of 
observation P, which we may denote by x. 


b (a + b) 


Hence z = 
na—b 


If we find 8 such that 


See? i sin A’. sm (AE Ba C)ae ae 5 

eal b.sin A. sin C (6) 

then papel Clas OEE MPa eee (6) 
tan? B 


And the ameliorated formulas when a, 6, z are circular measures 
of portions of a geodesic, are obviously 


sina.sin A.sin (A +B +C) 72 


sin 6. sin A.sin C 


sin # — 2 sin = ey = © 53505-eee (8) 
tan, B 


Sec? 6 = 


VERIFICATION OF MEASURED PORTIONS OF A BASE LINE. 


Ifo, , e¢ be three consecutive portions of the trace of aay 
geodesic of the earth on the reduced spheroidal surface, and that 
A, B, C be the dihedral angles formed by the pencil of normal 
planes through any point P, and the extremities of a, 6, and 
c (we suppose the normals through the extremities of a, b, and ¢ 
to meet the normal through P in the same points), we have shewn 
how to find any of the three portions in terms of the other two 
and the angles A, B, C. 


Solutions to Important Problems. 133 


As security against errors of measurement in the two ares, and 
as a check on the calculations, we have the following anharmonic 
equations of verification, whose right hand members can—by 
using a first class altitude and azimuth instrument—be obtained 
with accuracy to any desired number of figures, as they are func- 
tions having constant magnitudes for all positions of the point of 
observation P. 


sin (a+6) . sin (6+¢) sin (A+B). sin (B+C) 
snbd.sin(a@+b+ce) ~ snB.sin(A+B+C) 
sin u+6). sin (6+c) sin (A+B). sin (B+C) 


a 


sina. sine sin A, sin OG 

It is evident from these equations that if a, 6, ¢ be three conse- 
cutive measured ares of a long Base-Line, on the correctness of 
which implicit reliance could be placed, then we should be able 
to find out the closest approximation amongst assumed lengths 
for the radius of curvature in the vicinity of the base-line: for 
the measured dihedral angles A, B, C at any station remain the 
same, no matter what length may be assumed as the radius ; while 
the functions of the ares on the left hand sides of the equations 
vary with the lengths we assume for the radius; and therefore 
the equations should approach the more nearly to absolute veri- 
fication aecording to the approximate correctness of the assumed 
lengths. However, it may be observed that small differences in 
the assumed radii generate extremely small differences in the 
corresponding values of the functions of the ares which are the 
left hand members of the above equations. 


ConversEety.—If (as is always assumed), we have a near ap- 
proximate to the length of the earth’s radius of curvature in the 
vicinity of a measured base-line, we can by the method above 
indicated—which is remarkably expeditious, and independent of 
lineal measurements and allowances for spherical excess—test the 
existence of uniform accuracy in the measurements of its various 
portions. For if a,b, ¢ be three consecutive measured ares of 
the base-line, and that they do not fulfil the conditions imposed 
by the above equations whose right hand members can be deter- 
mined with precision to any number of figures (being constants 
for all pvsitions of P), then there must be an error in the mea- 
surement of such base-line. 
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Arr. [X.—On the Water Supply of Sydney from George's River 
and Cook's River, by Charles Mayes, Esq. 


[Read before the Soeiety17th November, 1870.] 


In answer to the following invitation from the Commissioners’ 
of Water Supply, which I have copied from their report, viz., 
‘ We now invite the closest scrutiny of our results, sensible that 
if our scheme be in the main the best attainable, it will be im- 
proved by passing through the ordeal of enlightened criticism ; 
while if any better scheme still les undiscovered, this same 
criticism will, we trust, bring it to light.” I will endeavour to 
show that Sydney and its suburbs may be supplied equally as 
well, both as to quantity and quality, at much less cost than the 
level scheme proposed by the Commissioners, from either the 
George’s River alone, or the George’s and Cook’s Rivers combined. 
Cook’s River dam, as you are aware, was constructed in 1835, 
for the purpose of supplying Sydney with water, and failed, 
because, for want of skill in its construction, it was not made 
watertight. On the 6th of October, 1868, I received instructions - 
to prepare drawings and specification for a watertight dam, pro- 
posed to be erected near Unwin’s bridge, just above the present 
dam, which I now submit to you. 


The cost of the Cook’s River scheme will be as follows ;— 


Proposed dam as per drawing and specification £1,400 
Distributing reservoir at Petersham, from 150 
to 164 feet altitude, to contain 8,000,000 gal. 8,000 


Engines to raise 4 million gallons per day, with 
engine-house complete ... ... ... ... ... 65,000 
Filter beds and pipes to reservoir... ... ... 20,000 
36-inch pipes from reservoir to Sydney ... ... 50,000 
Engineering expenses and contingencies... ... 10,600 
i —_—_—_—_—_—_—_—_—_ 
£155,000 


The present level of Cook’s River is about one foot above 
low water outside the present dam, and it is proposed to raise 
this level six inches higher by the proposed dam as shewn on 
drawing, when the flood waters or freshets will pass over it; but 
there is only about one-third the opening required in the present 
flood-gates or sluices to take away the floods as they rise. This 
must be rectified in any case, as the owners of ground on the 
banks of Cook’s River are always lable to serious injury from 
the flood water being retained by the insufficiency of the present 
flood-gates, although the highest floods only rise about five feet 
above the summer and general levels of the river. The advo- 
cates of this water supply have endeavoured to obtain an Act of 
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Parliament to erect the proposed dam, but have not as yet suc- 
ceeded. If Woolli Creek is to be utilised in this supply it may 
be found advisable to render the present dam watertight by clay 
puddle or Portland cement béton; the expense in either case 
would be about the same. 

Both Cook’s River and the lower portions of Woolli Creek 
might be greatly improved as reservoirs by dredging, the soil 
being used for raising the banks where most required. It would 
be also necessary to pass an Act to prevent the further pollution 
of these streams. : 

If the Botany scheme is adhered to, we shall be able to 
obtain at least an equal quantity from Cook’s River to that now 
supplied from Botany; and as it will be about eighteen years 
before the population of Sydney is doubled (at the present rate 
of increase), we should have ample time to prepare for the grand 
supply from George’s River. Cook’s River, with the Woolli 
Creek, contains a watershed of twenty-four square miles, or three 
times that of the Botany Works, but would probably produce 
only 25 per cent. more water, on account of the wonderfully 
retentive qualities of the Botany watershed. The two works 
combined would supply abundance of water for double the pre- 
sent population of Sydney and its suburbs. ‘This would be by 
far the cheapest scheme yet propounded, and the soonest ob- 
tained, since the water would not require more than two years’ 
rain to make it perfectly fresh, on account of the small amount 
of water in Cook’s River below Canterbury compared with the 
available rainfall ; the capacity of Cook’s River being not more 
than 1 per cent. of one third the annual rainfall. It might be 
pumped from Cook's River near Thompson’s Bridge, where it is 
only a mile and a half from the reservoir proposed by the com- 
missioners in their report, and which they propose to supply with 
water at a cost of about £650,000 by their low level scheme. As 
we are liable any year to have a drought, it would not be wise to 
depend even upon the joint supply of Botany swamps and Cook’s 
River. In 1849 the rainfall was only twenty inches, or less than 
the average rainfall for the last fifteen years. If a similar 
drought were again to occur, the joint supply would be reduced 
to the present supply of four million gallons per diem, and that 
with an increasing consumption. 


Groree’s River Scueme.—It has been proposed to connect 
George’s River, with Cook’s River by an aqueduct, or water race, 
between Salt Pan Creek and Woolli Creek; but, on referring to 
the section inthe Government Report of the Water Supply, I 
find it would be necessary to tunnel for about three miles, and 
even then to raise the water several feet to get the necessary fall 
into Cook’s River; in fact, the proposed site of the channel is 
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not such a favourable one as was generally supposed before levels 
were obtained. I am aware that there is much prejudice existing 
against the George’s River scheme, and it certainly appears at 
first sight a hazardous and doubtful undertaking, but I will en- 
deavour to show you it is not really so. 

1st. As to the quantity of water availiable, the report states 
that ‘ the entire area drained by the river is 375 square miles, an 
amount of surface capable of affording more than 15 million 
gallons per day. Ifonly one inch of rain per annum were im- 
pounded from the whole area, the supply would be abundant in 
quantity, but doubtful as to quality.’ 

2. Before we can convert the lower portion of George’s 
River into a fresh water reservoir or lake, it will be necessary to 
construct a watertight dam. On this point the report states :— 
‘But the weakest feature in this (the George’s River) scheme is 
the dam across theestuary. If this were made thoroughly sound 
and efficient by masonry, its cost would be too great; and if of 
loose material, as proposed by Mr. Holt, we doubt if it could be 
made to answer the purpose intended; at all events, we cannot 
recommend such awork.’ As regards the site of the dam, I con- 
sider the one proposed between Kangaroo Point and the ‘ Bald- 
faced Stag’ the best, because it is not only much shorter than 
the one at the mouth of the river, but is also protected by the 
hill called the Bald-faced Stag (see diagram), upon which the 
flood waters will expend their force, and become almost quiescent 
before passing over the waste weir, which is ahout 40 per cent. 
wider than the river where intercepted by the dam, being more 
than 25 chains wide; and as the proposed surface of reservoir is 
only 8 feet above low water, the impounded water would only 
rise about 2 feet higher than the highest or spring tides; the 
pressure on both sides of the dam would be therefore nearly 
equal. The waste weir is also sufficiently wide to take off flood 
waters without their rising much higher than they have hitherto 
done during former well known floods. The site of the proposed 
waste weir, like the hills at both ends of the dam, is of massive 
solid sandstone ; it would therefore bear any amount cf scour 
with impunity ; but this being a sluggish river, the rush of water 
would not be rapid. 

While engineer of the Australian Paper Company, in 1865, I 
ascertained the highest known flood level (of 1860), near the 
dam at Liverpool, to be 32 feet above high water of spring tides 
as per railway levels, but as the sectional area between the banks 
is very limited, the rise would be rapid until it flowed over the 
banks, which it did in the flood alluded to; when having a wide 
field and twenty miles of an expanding river bed upon which to 
find its level, it always does so before reaching Kangaroo Point, 
where the appearance of the largest floods have been described to 
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me by the puntmen and other eye-witnesses as merely a con- 
tinuous high tide, not risimg more than one foot above spring 
tides below Kangaroo Point. The disposal of the flood-waters 
will, nevertheless, be one of the most difficult points to overcome 
in the George’s River scheme. From the Government map, 
taken in conjunction with a sectional sketch I made (on the 
ground) of Kangaroo Point, I find that the proposed waste weir 
through this neck of land would cost about £54,000, besides any 
excavation that may be required to widen the approach to the 
weir on the west or upper side of Oyster Bay, as shown on draw- 
ing; only about one-third of the rock to be remoyed to form an 
effective waste weir would be required for a permanent dam. It 
therefore becomes a question whether it would be advisable to 
construct a dam fit to carry extraordinary floods over in a low 
level, or to make a dam sufficiently high and a waste weir sufli- 
ciently wide to carry off all flood waters as they rise, without any 
portion passing over the dam. As the practicability of making 
an effective dam is the chief point in dispute regarding the 
George’s River scheme, I will consider the comparative fitness of 
two kinds of dam in detail; and, first, the earthen dam with an 
adequate waste weir, since this will include the dam, as it requires 
the removal of about three times as much earth and rock as would 
be wanted for the dam; but, as the waste material could not be 
thrown to spoil for less than it could be added to the dam, it 
would be advisable to use it for making the dam doubly strong. 
thereby lessening the probability of leakage, since in a natural 
embankment (which this is intended to imitate) its watertight 
properties (other things being equal) are in proportion to its 
width or thickness. In the formation of this dry-top dam it will 
be necessary to carry it out of the full width intended, from - 
Kangaroo Point towards the Bald-faced Stag, working down to 
the intended level of the waste weir as the dam progresses, so 
that if overtaken by a flood, the new channel will be able to pass 
the water interrupted by the unfinished dam, and both dam and 
waste weir (or new channel provided for the river) may be fin- 
ished simultaneously ; the largest masses of rock being reserved 
for the outside of the outer or sea slope of the dam, such blocks 
being required to resist the violent action of the sea waves. 
Unless the impounded water is kept above high water of spring 
tides the dam will be porous until the pores are filled up by clay 
or other impervious material brought down the river or thrown 
into the water above the dam for that purpose; but as soon as 
sufficient material is at hand it will be impelled into the inter- 
stices with a force of from 156 to 500 lbs. per square foot in 
excess of the pressure of the sea water, these forces being the 
excess of pressure due to a head of 23 and 8 feet, the proposed 
height of waste weir above high and low water respectively, If 
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the vested interests of proprietors would not be interfered with, 
in excess of the money saved by this simple mode of construction, 
it might be advisable to raise the dam and waste weir to such a 
height as always to keep the fresh or impounded water above 
the sea water. To do this it will be necessary to provide storage 
for a year’s supply, or about 600 million cubic feet to meet any 
possible drought that might occur. Even to do this it will be 
only necessary to raise the dam about 3 feet higher, or 11 feet 
above low water: we should then make sure of having the pres- 
sure on the right side to exclude the sea or salt water, and would 
only have to throw in loose material, such as clay, should the 
floods not bring down sufficient mud or clay for the purpose ; but 
as the river bed is partly formed of clay, such material has evi- 
dently been, and is doubtless still, brought down by every flood, 
so that little need be apprehended on this point should vested 
interests permit of such a simple and natural dam being made 
for so desirable an object. The cost of raising the dam the in- 
creased height proposed would not be enhanced, as the extra 
material required for the higher dam must be removed to form 
the waste weir or new channel of river. In either case, it would 
cost about £80,000, wet-top or waste weir dam. If it should be 
found advisable, on account of vested interests, not to raise the 
river more than 23 feet above high water of spring tides, and 
also dispose of the flood waters at a height of about 12 inches 
above waste weir; then a wet-top dam might be constructed (as 
shewn by drawing) after the American system, where, in the 
place of a retaining or breast wall of masonry, they bolt round 
logs together, and sink them with stones, in portions or sections 
of about 20 feet square. These log frames could be partly sea- 
soned before being launched, from timber obtained on the banks 
of the river above the proposed dam, or on the sea coast, and 
floated to Kangaroo Point; the front tier being strung to iron 
rods with chisel points, jumped into the rock bed of river, to get 
them in line, so that they would form a vertical staging from 
which to construct (hereafter if required) a cofferdam, with iron 
rods for guide piles, and horizontal log sheeting piles strung on 
rods, as shewn on drawing. As there would be a pressure of 
2000 to 3,600 Ibs. on the square foot on the lower half of the 
dam, it would be impossible to pump the water out of the coffer- 
dam, the bottom having been previously dredged down to the 
rock. Portland cement beton would have to be introduced in 
bags in a semi-fluid state, so that they could adapt themselves to 
the inequalities of the bottom; or large bags of the width of the 
cofferdam, and of any convenient length, might be lowered and 
fitted to the bottom by a diver, who would be required in either 
case for the lowest stratum of beton; the upper portions of the 
cofferdam might be pumped out as far as practicable so as to 
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render this part at least perfectly impervious to percolation. 
The lower portions would be sufficiently so as not to be apparent 
by any appreciable waste, seeing there will at all times be a su- 
perabundance of water for any emergency. 

The cost of this log-faced dam will be about the same as the 
former rubble dam, 7.e., £80,000, the extra amount required for 
the log-facing, &e., being saved in the smaller waste weir re- 
quired, this dam being also a waste weir, and passing about half 
the flood waters ever it. The increased cost of the cofferdam 
and outer log front, should it be required, will be about 
£30,000 or £110,000 complete. The log dam will be similar to 
that across the River Schuylkill, which is an estuary of similar 
width, and was erected in 1822 for supplying Philadelphia with 
water. But this river has a much larger watershed and a far 
more rapid stream than the George’s River, the former having a 
fall of from 2 to 8 feet per mile, whereas the latter has only about 
14 or 2 inches per mile, the current alluded to in the report of 
the Sydney Corporation on water supply being a tidal current 
which will be done away with by the proposed dam. 

The log dam at Philadelphia is only erected upon a natural 
ridge of rocks, which have a fall in the length of the dam of 24 
feet ; and in sinking the log frames upon this ridge of rock it 
was not even levelled or stopped as would be done in a dam of 
masonry. The supply of water is also much larger than that 
from the George’s River, as will be seen from the following 
extract from ‘Civil Engineering of North America, by David 
Stevenson, F.R.S.E.’:— 


“The Fairmount Waterworks are situate on the east bank of 
the River Schuylkill, about a mile and a half from the town of 
Philadelphia. They are remarkable for their efficiency and sim- 
plicity, as well as their great extent. They were commenced in 
1819, and were in a working state in 1822. According to the 
Water Company’s report for the year 1836, the whole sum ex- 
pended in their erecution, up to that date, was £276,206. 

The water of the River Schuylkill, with which the town of Phil- 
adelphia is supplied, is raised by water power into four large 
reservoirs, placed on a rocky eminence near the bank of the river ; 
and after passing through the gravel filter beds, it is conveyed in 
two large mains to the outskirts of the town, and thence led into 
the various streets by smaller mains and branch-pipes. 


The erection of the dam across the river was the first and most 
arduous part of the work. It measures about sixteen hundred 
feet in length from bank to bank, and creates a stagnation in the 
flow of the stream, which extends about six miles up the river. 
The greatest depth of water in the line of the dam at low water 
of spring tides is twenty-four feet, and the rise of tide is six feet, 
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The bottom of the river consists of rock covered with a deposit of 
mud 11 feet in depth, and the bottom is entirely composed of 
bare rock, part of which, at the western side of the river, is ex- 
posed during low water. ‘The line of the dam forms an angle of 
about 45 degrees with the direction of the stream. In this way 
a large overfallis formed for the water, and its perpendicular 
rise above the top of the dam, when the river is isa flooded state, 
is not so great as it would have been had the dam been placed at 
right angles to the stream. By adopting this direction the 
strength of the structure is also considerably increased, for the 
mass of the dam opposed to any given section of the stream is 
greater directly as the cosine, or inversely, as the sine of the 
angle formed by the line of the dam and the direction of the 
stream impinging on it. 

The part of the dam which was first formed is that which is 
founded on the mud bottom. It consists of a large mound com- 
posed of rubble stones and earth thrown into the river. It mea- 
sures 270 feet in length, 150 feet in breadth at the base, and 12 
feet at the top, and its upper slope or face, which is exposed to 
the wash of the river, is cased with rough pitching formed of 
large stones. The termination of the dam is protected by a cut- 
stone pier, measuring twenty-eight feet by twenty-three feet, 
which is founded on rock, and built in water twenty-eight feet in 
depth. 

The overfall dam measures 1204 feet in length, and is founded 
on a rocky bottom, which rises pretty regularly from where there 
is a depth of twenty-four feet during the lowest tides, towards 
where the rock is uncovered at low water. 

The current of the river being strong, it was found impossible 
to form this part of the dam by constructing a mouud of rubble 
on the rocky bottom, according to the plan followed in founding 
the first part of the structure, on a bottom composed of mud. 
The expedient resorted to for retaining the stones on the shelving 
rock was extremely ingenious, and has proved very effective. 

The overfall dam consists of a strong wooden framework or 
erib, which was formed in separate compartments, and sunk in 
small portions in the line of the dam, by filling it with stones. 
The cribs are formed of logs of wood, measuring eighteen by 
twenty inches, connected together by strong dove-tailing, notched 
three inches deep. The size of the wooden frame-work measured, 
in the direction of the stream is seventy-two feet, and the separate 
compartments of which it was formed measured twenty feet in 
breadth. The part of the dam over which the water flows, and 
also the posterior part of it, are covered with planking six inches 
in thickness. In forming the dam, the cribs were floated one 
after another to the site which they were to occupy, and large 
stones being thrown into them, they gradually sank, until at last 
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they rested on the bottom of the river. The upper parts of the 
several cribs, or those portions of them which stood above the 
level of low water, were then firmly connected together, so as to 
form one continuous framework, behind which a large mass of 
rubble hearthing and earth was placed, to give the whole structure 
weight and stability, and to prevent leakage. 


This mode of forming dams is very generally practised in 
_ America in forming lines “of slackwater navigation, and has been 
found to stand remarkably well. The dam just alluded to, at the 
Fairmount Waterworks, withstood a great flood which occurred 
at the breaking of the ice, on the 21st February, 1822, without 
sustaining the smallest injury. On that occasion the water of 
the Schuylkill flowed over the top of the dam in a solid body no 
less than eight feet eleven inches in depth. As the erection of 
the dam impeded the navigation of the river, the Water Com- 
pany had to compensate the Schuylkill Navigation Company by 
forming a canal, for the passage of their coal barges. This canal 
is about 900 feet in length. It has two locks of six feet lift 
each, and one guard lock: at the upper extremity. 


The water is admitted into the mill-race by three archways 
which have a water-way sixty-eight feet in breadth, and, when 
the river is in its ordinary state, admit a body of water six feet 
in depth. These archways can be shut by means of gates, and 
the whole of the water can be drawn off from the mill-race, if 
required, by opening a sluice communicating with the part of the 
river below the dam. The mill-race, which is excavated in solid 
rock, was a most laborious and expensive work. It is 419 feet in 
length, and 140 feet in breadth ; its depth varies from sixteen to 
sixty feet. 


The water flows to the wheel-houses, which have been built of 
a sufficient size to admit of eight wheels and eight force-pumps 
being employed to raise the water. In 1837 only six of the 
wheels and six force-pumps had been put up. The average daily 
uantity of water raised by each pump during the last year was 
530,000 gallons, and the whole quantity of water distributed from 
the reservoirs per day, to 19,678 householders, was 3,122,664 
gallons. It has been calculated that thirty gallons ‘of water, 
acting on the wheel, raised one gallon ixto the reservoir. 


The water-wheels vary from fifteen to sixteen fcet in diameter. 
They are fifteen feet in breadth, and make thirteen revolutions 
per minute. ‘The spokes, rims and buckets are formed of wood, 
but they revolve on cast-iron axles, weighing five tons each. The 
working of the wheels is impeded during spring tides, by the 
water rising upon them; but it has been found that their motion 
is not materially affected until the back-water rises about sixteen 
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inches on the wheel. They are stopped, however, on an average 
about sixty-four hours every month from this cause. 


The pumps are common double-acting force-pumps, having a 
stroke of six feet, worked by cranks attached to the axles of the 
paddle-wheels. The height to which the water is forced is 92 
feet, and the most substantial work is necessary to insure the 
stability of the pumping apparatus, under the pressure of a 
column of water of so eae a height.”’ 


Having constructed a suitable dam and waste weir, it will be 
necessary to construct a canal to the south end of the weir, with 
sluices opening only to the estuary (similar to those in the 
Cooks’ River dam), to let out any salt water that may remain 
above low water level within the dam. 


8. Before proceeding further, it will be necessary to show 
that the present average quality of the water to be obtained from 
the watershed is wnobjectionable; and this will at once appear 
when we consider that although the water from the Wianamatta 
shales may be objectionable, the area they occupy is probably less 
than one-fourth of the whole area. ‘This would reduce the 
average hardness of the water from 8° to 3°. which is preferable, 
on the whole, to absolutely pure or soft water, on account of its 
antiputrescent qualities, and its less rapid solvent powers when 
acting upon organic matter, with which all waters are brought 
into contact. 


One-half of the water now used in London comes from the 
Thames, and, according to Professor Brande, is of an average 
hardness of 15°, which is not considered objectionable in any 
way. ilearn from The Builder, of July 8rd last, that, on the 
24th 12-66, a Royal Commission was appointed to inquire Huy 
into the water supply of London and other towns. * * 

The report of the Commissioners, dated, June 9th, 1869, has 
just been presented to Parliament. In speaking of the proposal 
to bring soft water from the heads of the river Severn by Mr. 
Bateman’s grand gravitation scheme, they say—The quality of 
the water saad be satisfactory as regards purity, but in point 
of softness and colour they consider that it might prove less suit- 
able for the supply of the metropolis than the harder water at 
present used.” Again—‘ As to the quality of the water supplied 
by the water companies, they pronounce that the weight of evi- 
dence is in favour of its general good and wholesome character ; 

that for drinking purposes it is quite unobjectionable, and in no 
way prejudicial to health, more especially as hard waters were in 
evidence declared to be more free from certain dangers inherent 
in soft waters on account of their great solvent powers.’ Haying 
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shown that the average quality of the water from the tributaries 
and main stream of the George’s River, above the dam at Liver- 
pool, is unobjectionable, I will proceed to show the probable time 
required to get rid of the sea water impounded between the pre- 
sent dam at Liverpool and proposed dam at Kangaroo Point. 


4. As near as I have been able to ascertain, the average 
annual rainfall of 50 inches is at least eighteen times as much as 
the contents of George’s River with its bays, &c., between the 
two dams, below low water the sluices running over during the 
- purification. Taking only one-third of the annual raintall as the 
available rainfall, we should have six times as much fresh water 
as sea water. Again, allowing the salt retained by the mud and 
left by the tide between high and low water to be equal to that 
contained in the sea water impounded, we should then have the 
proportion of fresh to sea water as three to one at the end of the 
first year, at the end of the second year it would be nine to one; 
at the end of the third year as twenty-seven to one; at the close 
of the fourth year as eighty-one to one; the fifth year would 
reduce the sea waters and salt to the proportion of one to 243 or 
less than half per cent. 


I have mixed sea with fresh water in these two last propor- 
tions that you may judge of the probable quality of the im- 
pounded water at the end of the fourth and fifth year after the 
completion of the dam. 


5. As to the pollution of the river by the population I think 
little is to be feared. The Royal Commission, before alluded to, 
speak of the Thames basin above Hampton, as being thinly pop- 
ulated. About 230 persons per square mile, or rather less than 
three to the acre, is the population, | Builder, 7th August, 1869, | 
of the watershed supplying one-half of the ninety-eight million 
gallons daily supplied to London in 1867. I find from the Blue 
Book giving the population of New South Wales in 1861, that 
the parishes forming the watershed of George’s River then 
contained about 6000 persons; as the probable increase is not 
more than 4 per cent. per pnnun, the present population would 
be about 8200, or less than twenty-three persons per square mile, 
being one-tenth the population of the upper portion of the 
Thames River basin. I have not ascertained the relative 
proportion of cultivated land and manufactories, but believe 
the disproportion would be greater, since the Builder of 
the 28th August, 1869, in an article on the Pollution of Rivers, 
after referring to another Royal Commission appointed in 1865, 
to inquire into the effect of sewage, &c., upon the rivers of Eng- 
land gsays,—‘ On the Thames and its tributaries above the intake 
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of the waterworks companies there are 1001 distinct places of 
settlement containing a population of 888,088, including eighty- 
nine towns above the number of 2000 population.’ ‘The Com- 
missioners, nevertheless, are of opinion that when the sewage 
and other pollutions are excluded from the Thames, and the Lea 
and their tributaries, and perfect filtration adopted, water taken 
from the present sources will be of suitable quality for the sup- 
ply of the metropolis.’-—j Builder, 7th August, 1869.] In ex- 
planation of this apparent anomaly I must refer to the ‘Thames 
Conservancy Act of 1866, which the Commissioners rely upon 
being put in force to prevent sewage passing into the river, or 
into any of its tributaries, for a distance of three miles upwards. 
We need not wait sixty years for the population ot the George’s 
River watershed to approximate to that of the Thames (sixty 
years is the time required at 4 per cent. increase for the present 
population) before passing a similar Act. At the present time 
the vested interests affected by such an Act would be very tri- 
fling, compared to the immense saving to be effected by obtaining 
our water supply from the George’s River. The two most 
important interests likely to be affected will be the paper mill, 
and woolwashing establishment at Liverpool; these two estab- 
lishments use together about 90,000 gallons ‘of water per day, 
which is now returned to the river below the dam at Liverpool. 
The Royal Commission for the water supply of London, in 
referring to the pollution of rivers say, ‘They agree with the 
report of the former commission (of 1865) appointed to inquire 
into the best means of distributing the sewage of towns, the gist 
of which is, that the right way to dispose of town sewage is to 
apply it continuously to land;’ and that ‘itis only by such 
application the pollution of rivers can be avoided.’ [See Builder, 
28th August, 1869.] By means of sewage irrigation upwards of 
fifty tons of Italian rye grass (fresh cut for horses and cows) 
have been produced from four to seven crops in one year; but 
root and cereal crops are also beneficially grown with sewage. 
At Lodge Farm, near Barking, nearly every kind of cropis grown 
with sewage by irrigation. The result is not likely to be less 
beneficial here, where the average heat is 13° greater than 1 in 
England, and droughts much more frequent. 


Most of the chemists who were examined by the Royal Com- 
mission agree that the sewage water, in passing over the land, 
would part with its bad qualities and become fit to be mixed with 
the river water that is supplied to London. There is also a 
natural purification continually going on in all running waters, 
not only from the oxygen brought into it from its motion, but 
also from fish, frogs, and other animal and vegetable life found in 
all fresh water rivers and lakes. 


¢ 
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Cost.—Proposed dam at Kangaroo Point ...... £81,000 
Side outlet, with sluices for letting off water above 
low-water level during the process of purification 


by rainfalls” 3) 7s Reg tea eames, O00) 
Engineering and incidental ex penses- Se eral lame 0 00) 
£90,000 


I cannot agree with the proposal to abandon the present 
water supply. All that is required is an additional supply to 
keep pace with the increasing demand. To provide water for 
even double the present population would entail loss of, at least, 
twelve years’ interest upon the capital expended, allowing six 
years from the present time for the completion of any adequate 
scheme, since it will take eighteen years to double the popula- 
tion at an increase of 4 per cent. per annum. 

Seeing that a gravitation scheme cannot be obtained ata 
reasonable cost, we have no other alternative than to pump 
water from the George’s, or Cook’s Rivers (when properly 
purified), into suitable reservoirs, five of which I have shown at 
elevations varying from 112 to 240 feet above the sea, Jeaving 
all localities that cannot be supplied with a minimum head of 
225 feet above high water (which can be obtained by the highest 
_ of the three reservoirs, [ have shown at Bankstown) to be sup- 
plied by reservoir at Waverley, as proposed by the City 
Engineer. 

By erecting suitable engines, with filter beds, at the junction 
of the Canterbury Road with the Salt Pan Creek, water may be 
pumped into either of the three reservoirs, No. 1 being one mile 
three furlongs from pump engine-house, at an altitude of 200 
feet on Collin’s Farm; No. 2 is two miles, at an faltitude of 220 
feet, near the Irish Harp, Bankstown; No. 3 is three miles, at 
the Stony Range, near the thirteenth milestone at Bankstown, at 
an altitude of 336 feet, as given by the Rev. W. B. Clarke. The 
two former heights I have ascertained by the most accurate mode 
of levelling. 


Making’ No. 2 as the average, the following will be an approx- 
imate estimate : = 


Dam, outlet, &c., at Kangaroo Point ... £80,000 
Engines to pump four million gallons per 

day, engine-house, &c ... ae ae 60,000 
Filter beds and pipes to reservoir ... oe 16,000 


Reservoir of earthwork, lined with brick on 
eage, in cement, to hold 4 million gallons 4,000 
Twelve miles of 30-inch pipes into Sydney .. 120,000 


£280,000 
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This scheme would supply nearly the whole of Sydney and all 
suburbs, excepting Paddington, the upper parts of Woollahra, 
and Waverley. The reservoirs could be increased to double or 
treble their capacity at from £4000 to £8000 extra. 

The Commissioners in their report have added the capitalised 
cost of pumping when taking this item into account, but the loss 
of interest for about twelve years upon the extra capital required 
in supplying the amount that will probably not be required in 
less than eighteen years, would be more than a set-otf for the 
cost of about sixteen years’ pumping. 


Arr. X.—On the Results of the Chemical Examination of Waters 
for the Sydney Water Commission, by Professor Smith, M.D. 


[Itead before the Society, 17th November, 1869. ] 


Last year I opened the discussion of the water supply of Sydney 
by a paper on the history of what had been done up to that time. 
I now offer a further instalment towards the development of this 
important question in the shape of a chemical examination of 
various waters that came under the notice of the late Water 
Commission. The report which I gave to the Commission on 
these waters has been printed in the appendix to the general 
report of the Commission, but as few will take the trouble to 
wade through that voluminous publication, I am desirous of ob- 
taining for this investigation the further publicity of discussion 
by this Society. I will, there, make a liberal use of my report to 
the Water Commission, believing that it may be found to be of 
more than mere local or ephemeral interest. 


With the assistance of Dr. Thomson (Professor of Geology in 
the University), I examined about fifty specimens of water for 
the Commission, of which forty-four are tabulated in the appended 
summary. Itleven of these represent the water supplied to 
Sydney ; seventeen other specimens are derived from the drainage 
of sandstone districts; seven represent the drainage from 
Wianamatta beds; and nine are of a mixed or doubtful character. 
The sandstone waters differ little in composition and are all re- 
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markable for purity. The total dissolved matter expressed in 
grains per gallon, ranges from 3°64 (Wheeny) to 64 (Cataract). 
The matter volatile at a low red heat, varies from 0'8 (Grose) to 
2:0 (Cataract). ‘The fixed salts vary from 1:9 (Couridjah) to 4:9 
(Woronora), The chlorine from 0:49 (Cox) to 3°03 (Woronora) ; 
and the hardness from a mere trace (Couridjah) to 1:9 (Nepean, 
at Douglass Park.) 


The following are the chief rivers examined flowing over sand- 
stone, with their drainage areas :— 
Square miles. 


‘W oronora Ae 48 
George’s River to junetion of Toggerai be 70 
Caicray au : oe fe 70 
@erdenux. ay ia ea ies 
Upper Nepean He j ei 
Ox ae Bes ie er ie ee iy 
Grose oe: a svat nts me ae 263 
Colo an ne aas a a son LS 


The first four drain the country lymg near the coast to the 
south of Sydney, the last four are more inland. It may be 
noticed by reference to the table that the coastwise rivers contain 
more chlorine (belonging chiefly to common salt) than the inland 
rivers. This is, doubtless, owing to tke fact that rain falling near 
the sea contains a notable proportion of common salt. At the 
University, Dr. Thomson has at various times carefully collected 
rain apart from buildings, and has found the amount of chlorine 
as follows :— 


Chlorine. 
Date of Rain. grs. per gal. Remarks. 
7th December, 1867 Sho ORI ES%S} Thunderstorm from 
westward. 

9th January, 1868 ee Oise2 

2nd February, 1868 ... 0164 
15th February, 1868 ee OS9 Heavy gale’ from 8. 
16th February, 1868 .. 0464 Gale veering to E. 
17th February, 1868 0-492 K. gale abating. 


The mean of these six expenients is 0°413, corresponding to 
0°68 of common salt. We have had as yet no opportunity of ex- 
amining rain water collected inland, but it is not to be expected 
that it would yield chlorine to the same extent. 


The Rivers Cox, Grose, and Colo, in their upper portions, have 
cut down through the Sydney sandstone and into the coal and 
shales lying underneath, but these strata appear to furnish no 
more soluble matter than the sandstone itself, for the three 
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rivers named were the purest examined. Their great softness 
points to the deficiency of limestone in these coal measures. 


The Botany water may be viewed as a fair representative of the 
drainage of sandstone districts, and this, taken in conjunction 
with the interest attaching to it as supplying Sydney, made it 
desirable to have a full and careful analysis of it. The sample 
chosen for this purpose was drawn from a pipe at the gate lodge 
of the University, on the 1st November, 1867. There had been 
no rain, or only a mere sprinkling, for three weeks, and the 
water was in fair average condition. Temperature of specimen 
when drawn, 71. When viewed tarough a considerable bulk it 
showed a brownish colour, and it had a faint taste of peaty 
matter. The following table shows the nature and proportions 
of the earthy and saline part of the solid residue obtained on 
evaporation ;— 


Grains per gallon. 


Chloride of sodium (common salt)... oS 
Chloride of potassium ae a Son Opie 
Chloride of magnesium __... a cee OMS 
Carbonate of magnesia... ie ... 0-049 
Sulphate of magnesia he nic ana) WIL 
Sulphate of lime... ee ee 0 O23 
Silica ~ nae ms He By O222 

Peroxide of iron, with trace of phosphate 
oglimenian: oi ad 500 a. 0082 
Total inorganic matter ... eee aytS17/ 


By direct estimation the total solid residue was found to be 5:2 
grains per gallon. On ignition, this lost 1:5, leaving 3:7 
for fixed salts, and showing that about one-tenth of a grain had 
been driven off in excess of the organic matter. The hardness of 
this specimen was not directly determined, but, probably, it was 
seven-tenths of a degree. A specimen drawn in December, 1867, 
was examined for ammonia. None was found ready formed, but 
the nitrogen of the organic matter being converted into ammonia 
yielded at the rate of one part in 63 million parts of water, or 
one grain in 93 gallons. Another specimen drawn in the present 
month gave the same results. The Loch Katrine water in Scot- 
land contains exactly the same proportion of ammonia. In the 
sample of rain water collected 7th December, 1867, there was 
ammonia ready formed to the extent of two parts in a million, or 
about one grain in seven gallons. 


The water derived from districts covered with the shales and 
clays grouped. by the Rey. W. B. Clarke under the name of 
Wianamatta deposits is very different in character from sand- 
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stone water. These deposits abound in the county of Cumber- 
land, of which upwards of 100 square miles are drained by South 
Creek, the native name of which is Wianamatta. As a typical 
water, this was selected for a full analysis. This specimen was 
taken on June 10th, 1868, when the creek was in its average 
condition. The water was clear and colourless, no smel., taste 

_ faintly saline, but not unpleasant. The components of the dry 
residue may be represented as follows :— 


Grains per gallon. 
Chloride of sodium : 


Chloride of magnesium ... ae i 3°45 
Carbonate of magresia ... au oe 2°48 
Carbonate of lime Bs oe oh 2°00 
Sulphate of lime ... ne ee nes 1:10 
Silica and peroxide of iron ae ne 1:10 

Total inorganic matter .. 85°85 


The total solid matter found on evaporation was 33°7 grains ; 
subtracting the above 35°85 from this, leaves 2°85 for organic 
matter. There may have been a little potash in this water, but it 
was not looked for, and if present it would go, in the above 
analysis, to the credit of the common salt. The hardness was 9°. 


Besides South Creek, the principal Wianamatta waters in the 
appended table are Cook’s River, draining 12 or 15 square miles, 
and Prospect Creek. The water of Cook’s River is remarkably 
similar in composition to that of South Creek. George’s River 
above Liverpool is evidently contaminated by Wianamatta water 

«from the valley of Campbelltown. 


Of the remaining rivers in the table the Wollondilly is the 
most important. Analyses are given of this river near Goulburn 
and of three of its tributaries farther down, namely: Mulwarree, 
Paddy’s River, and Wingecarribee, but the first two of these 
four were said not to be fair samples of the rivers, and therefore 
perhaps they ought to be rejected. In the upper part of the 
Wollondilly we find trap, granite, and schistose rocks, with occa- 
sional patches of limestone; and in the lower part sandstone. 
The Wollondilly joins with the Cox to form the Warragamba, 
which receives the drainage of 3247 square miles. Its water (as 
collected 7th November, 1867) afforded 6°8 grains of dissolved 
solid matter per gallon, containing a little over 1 grain common 
salt, and 1} organic matter, with 4: hardness. 


The analysis of the Nepean at Blaxland’s mill shows the char- 
acter of that water just before joing the Warragamba. On the 
8th November, 1867, it contained 14:8 grains of solid matter per 
gallon, made up of 6 or7 grains of common salt, about six grains 
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of earthy carbonates and chlorides, and about 14 of organic 
matter, with 58 of hardness. But this river seems to vary in 
composition at different times more than rivers generally do, for 
in former years I have found as much as 22 grains per gallon, 
and as little as 8 grains. 


At Penrith we have the Nepean mixed with the waters of the 
Warragamba, and the specimen drawn on 11th March, 1869 (not 
a very favourable sample, being almost opaque from diffused 
clay), contained 10 grains of solid matter per gallon, in which 
common salt amounted to about 4 grains, and the hardness 3-4. 
Some years ago I found as little as 5°8 grains of solid matter. 


In examining a water chemically with a view of determining 
its suitability for a town supply, it is rarely necessary to go 
through the tedicus operations required in a full analysis. Every 
useful end will in almost all cases be served by a statement of 
certain leading particulars. In the first place, the appearance of 
the water should be noted, that is to say, its condition as to 
colour and transparency, and whether a sediment falls on stand- 
ing. The sediment should be examined under the microscope, to 
ascertain if there be living organic germs or animalcules present, 
as from the character of these, we may draw useful inferences 
regarding the organic matter in the water—whether it be ofa 
harmless inert nature, or highly azotised, and in a state of putre- 
factive change. It may be here stated that in none of the waters 
now under consideration did the organic matter appear to be of 
the latter character. 


Next, the taste and smell of a water should be noted, although 
here we must guard against hasty inferences from specimens kept 
for some time in close vessels. A water containing organic mat- 
ter and earthy sulphates may, in such a case, generate a little 
sulphuretted hydrogen, causing a bad odour and taste which the 
water originally did not possess ; and the temperature of a water 
when tasted is of some consequence, for if this be over 70° there 
may be some disagreeable impression on the sense of taste, which 
at a lower temperature might be absent. Fora town supply, a 
water should have no taste or smell whatever ; and what is really 
meant when a water is said to have a good taste is simply that it 
has no taste at all. 


Irrespective of any possible injurious effects on health, it is of 
creat consequence that a water intended for domestic use should 
be free from taste and smell, and be pleasant to the eye. It 
should be colourless, bright and sparkling, and should deposit no 
sediment on standing. A watermay be wholesome in the absence 
of these qualities, but people will be deterred from using it as a 
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beverage, and will be tempted to substitute fermented and dis- 
tilled liquors, to the detriment of health and morals. 

After the physical qualities of a water, we may proceed to ex- 
amine the impurities dissolved in it. The total amount of dis- 
solved solid matter is readily ascertained by evaporating a known 
quantity to dryness at 212°, and weighing the residue. It is cus- 
tomary then to heat this residue to low redness, in order to 
destroy organic matter; and after weighing again, we put down 
so much of the total solid matter as fixed, and so much as vola- 
tile. The loss on ignition represents the whole of the organic 
matter, and usually something over. If there be earthy carbon- 
ates present, or chloride of magnesium, there will be a loss of 
carbonic acid or chlorine, but with certain precautions this loss 
may be obviated. If there be salts of ammonia or nitrates pre- 
sent, there will be loss which cannot be obviated, but in none of 
the waters under examination did these occur in any appreciable 
quantity ; and in the following table the volatile matter may be 
taken in most cases as only slightly exceeding the organic 
matter. 

The fixed or inorganic portion of the dissolved solid matter 
requires further examination. In the waters under review this 
consisted mainly of common salt, with carbonates and sulphates 
of lime and magnesia, besides a little silica and oxide of iron, and 
sometimes a minute proportion of phosphate of lime. If the 
total quantity is not excessive, the exact proportion of these in- 
gredients is of little consequence. The only practical point to 
determine is the proportion of the earthy compounds that com- 
municate hardness to a water. By hardness is meant the pro- 
perty of destroying soap. It is usually represented in degrees, 
one degree being that amount of hardness communicated to a 
gallon of pure water by dissolving in it one grain of chalk ; five 
degrees, the amount of hardness communicated by five grains of 
chalk, and so on. 

It is hoped that these remarks will render the appended table 
sufficiently intelligible. In the first column is given the source 
whence the water was derived ; in the second column the date of | 
its collection. The third column gives the total solid matter, in 
grains per gallon, when dried at 212 degrees ; the fourth column, 
the loss on ignition, slightly in excess of the organic matter; the 
fifth column, the fixed residue of inorganic matter. The sixth 
column shows the quantity of chlorine per gallon, in any form of 
combination. In most of these waters the chlorine is combined 
chiefly with sodium, forming common salt; and if the numbers in 
column 6 be multiplied by 1°65, the product will show the great- 
est amount of common salt that could be present in any speci- 
men, and in most cases may be taken as only a little, if at all, in 
excess of the common salt actually present,—the chief exceptions 
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being George's River at Liverpool, Nevean at Blaxlana’s Mill, 

South Creek, and the Woronora, all of which contained earthy 
chlorides in notable proportion. The water from the Mulwarree 
ponds is remarkable for containing more sodium than the chlorine 
present can take up. 

The question may occur to what extent may any of the cael 
impurities be present in water without ill effects, whether in do- 
mestic use or in manufactures. To this question no definite 
answer has, so far as I know, been attempted; but we may arrive 
at some useful conclustions. First, in regard to organic matter, 
we may safely say the less of it the better ; but still if it be en- 
tirely of vegetable origin I do not think that any harm is likely 
to arise from as much as two grains to the gallon. If, however, 
it be partly of animal origin it is considered to be more dangerous, 
and I would not venture to assign in this case the limits of safety. 
It is unfortunate that there is at present no chemical operation 
known by which the exact amount of organic matter in water can 
be determined, or by which the animal matter can be separated 
from the vegetable. If we find the organic matter to be much 
azotised, if animalcules breed readily, and if there be ammonia 
or nitrates present, we may reasonably suspect that the water 
has been contaminated with animal matter, and shun it accord- 
ingly. 

With regard to saline matter, I should say that common salt 
may exist to the extent of 10 grains per gallon without harm, 
aud if a portion of this be replaced by other neutral compounds 
of sodium or potassium there still need be no apprehension. I 
believe that it takes about 20 grains of common salt per gallon 
to communicate any marked taste. 


Carbonates of lime and magnesia may exist toa large extent in 
water without affecting the taste or being in any way injurious 
to health. There are waters near London with as much as 18 
grains of chalk per gallon, and yet are much esteemed. As to 
the effects of the sulphates and chlorides of these bases, I am 
more uncertain. Probably a few grains per gallon, not more than 
4 or 5, would dono harm. But for cooking and cleansing and 
manufacturing purposes these hard waters are very unsuitable ; 
anything above 5 degrees of hardness should, if possible, be 
avoided. 

As to iron in water, there is too much as soon as it becomes 
sensible to the taste; and, indeed, in regard to the other impu- 
rities named, the sense of taste is a tolerably safe guide. A water 
is not likely to be injurious to health so long as it has no taste ; 
but this rule is not at all applicable to the case of the contami- 
nation of water with lead. I think water contaming no more 
than 1-20th of a grain of lead to the gallon had better be avoided, 
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but a much larger proportion may be present without affecting 
the sense of taste. 

Action on Leap.—As lead is still used to a considerable 
extent in the distribution and storage of water, it is of conse- 
quence that the water adopted for the supply of Sydney should 
have ne undue action on the metal. In a certain number of the 
waters submitted for examination, the amount of action was 
determined in the following manner:—A piece of sheet lead, 
exposing 20 square inches of surface, was immersed in a pint of 
each specimen, and allowed to stand twenty-four hours; the 
proportion of lead dissolved in the water was then determined. 
Examined in this way, different specimens of Sydney water, 
drawn at different times and places, were found to acquire a pro- 
portion of lead varying from one-tenth to one-fifth of a grain per 
gallon. The worst water examined was that of the Woolli 
Creek, which took up about one grain per gallom. The Woro- 
nora took up about one-tenth, and the Cataract the same. The 
Warragamba and the Nepean at Penrith had about the same 
action, each taking one-twelfth. Water from Pheasant’s Nest 
took one-eighteenth ; George’s River, above Liverpool dam, one- 
thirtieth ; and the Grose a mere trace. With the exception, 
then, of Wolli Creek, the Sydney water was the worst of the 
running streams examined ; which is so far satisfactory, because 
we already know that Sydney water may be conveyed through a 
moderate length of lead piping without dissolving so much of the 
metal as to be injurious. Lead cisterns even may be used with 
impunity for storing the Sydney water, provided they be well 
painted. White zinc paint seems well adapted for this purpose. 
And water that has been contaminated with lead in any way may 
be effectually purified by filtration through sand. 

The above experiments illustrate the fallacy of the oft-repeated 
assertion that in contact with lead a water is dangerous in pro- 
portion to its purity. The Grose was one of. the purest rivers 
examined, and it had scarcely any action on lead. The Woolli 
Creek with 20 grs. of solid matter per gallon, had the most 
action, and water from a standing pool at head of Prospect Creek, 
with 24 gers. of solid matter, came next in order, having taken u 
one-third of a grain of lead in 24 hours. On the other hand 
George’s River, with 26 grs. of dissolved matter, took up 1-30 
a grain of lead, the same as the Yan Yean, with only 8 gers. of 
dissolved matter. In short, no connection can be traced between 
the amount of action on lead. 

Professor Frankland has recently suggested that many waters 
are prevented from acting on lead by the presence of phosphate 
of lime. I hayenot determined the phosphates quantitativelv in 
any of the above waters, but at present I am under the impres- 
sion that the great differences in the action of these waters 
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cannot be accounted for by a corresponding difference in the 
amount of phosphate of lime in solution. At the same time it is 
undoubtedly the fact that the addition of phosphate of lime 
hinders the action. To a portion of Woolli Creek water I added 
some powdered bone earth, and after an hour or two this was 
filtered and a lead bar immersed. At the end of 24 hours no 
lead was found in the water. In another experiment a small 
pinch of bone earth (about 1 gr. to a pint) was stirred up with 
the water and the lead bar immersed. After 24 hours there was 
lead found to the extent of about 1-10th grain per gallon. The 
same bar of lead was lightly rinsed and immersed in another por- 
tion of Woolli Creek water. In 24 hours lead was found to have 
been dissolved at the rate of about 1 gr. per gallon, showing that 
no protective coating of phosphate of lead had been deposited in 
the former experiment. I found also that crystallised common 
phosphate of soda dissolved in the same water at the rate of 4 
grs. to the gallon entirely prevented the action of lead. 


SEPARATION OF CrAy.—Specimens of water taken at different 
times from the heads of Prospect Creek were always found to 
be nearly opaque from finely diffused clay; and this clay separ- 
ated so slowly that the water was not clear after standing some 
weeks. Also, when clay from the adopted site of the storage 
reservoir at Prospect was diffused through Sydney water, it was 
found to be equally long in settling ; while clay from the site of 
the University, similarly diffused, settled and left the water almost 
clear in a few days. Filtration through a depth of nine inches 
of fine sand effected little or no improvement in the water con- 
taining Prospect clay ; but when alum was dissolved in this water 
at the rate of two grains to the gallon, separation of the clay 
began very speedily, and within twenty-four hours the clay had 
completely subsided, leaving the water clear. A less proportion 
of alum was not sufficient to clear the water entirely. On com- 
paring the amount of dissolved solid impurity in the water, before 
and after the action of alum, it was found that this dissolved 
matter had increased at the rate of 1'l grain per gallon. The 
crystallised alum contains 44 per cent. of water, so that it would 
appear that the alum had left all its solid matter in the water; 
but, on the other hand, there may have been double decomposi- 
tion, and the alumina may have been precipitated, leaving some 
other base in its place. We find that several other salts have a 
similar action to alum im removing clay from water, but we have 
not had leisure to carry the investigation further so as to ascer- 
tion the kind of action that takes place. 


TABULAR VIEW oF THE ComPoSITION OF WATERS ANALYSED 
By Proressork SMITH FOR THE COMMISSION. 
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I. II. Iv. Vv. VI. VII. VIII. 
a : oreins per gal E z 
; ° When Aes | ss a) isl 2 
Source of Specimen. Collected. [3 S a= bre E iP Remarks. 
2 aleea|o 
(Tunnel Mouth ab ..|15 Oct., 1867 5.3 Vt a2 2°08 ae Taken in rather a dry season. 4 inches of rain fell 
Engine Pond, Botany .. ..|15 Oct., 1867] 5:2) 1:6 36 | 1:86 | .. in September, 1867, and only 1} inch for remainder 
Pipe, No. 8, Glebe Road PalGOce, US6ml) 410|) Io |p 3 del 1kSom eee EF a Set OO ee 
2 | Pipe, University Gate .. ..| 1 Noy., 1867} 5:2) 1°5 Silie|olcSZ sleet Oe CaN: ) 
© | Engine Pond, Botany .. ..|— Dec., 1867} 99} 19 | 80 | 3:99 | .. [Engine Pondlow. Water must have been contaminated 
= ! with sea water. 
Pipe, 8, Glebe Road... ..|13 Apl., 1868} 6:0) 20 4:0 | 2:02 |0°8 ; 
= | Pipe, University Gate .. ..| 4 June, 1868] 5:4 1:4 | 40 | 1:91 |0-7 |Four days after heavy rain, water slightly milky. 
le | Ditto ae Fe ..|11 Nov., 1868] 4°7) 1:2 35 .. |06 |Moderate rains ; water of a faint tawny colour—browm 
we sediment. 


Ditto 50 te _.|L0 June, 1869] 5:0| 0:8 | 4-2 | 2:05 |0°6 |Slight colour when viewed through a large bulk. 
Ditto aE ..| 8 ApL, 1869} 5°6} 1:2 4:4 | 2:13 | .. |Rainy weather ; water of a faint tawny colour. 


(Pipe, 183, Macquarie Street ..|13 Apl, 1869} 5:6) 14 | 42 .. |0°9 |Slightly coloured. 


Woronora River ae ie .. (20 Nov., 1867] 61) 1:2 4-9 | 3:03 | 1:3 |Clear and bright—no taste or smell—no sediment 
George’s River, Liverpool Dam ..| 4 Nov., 1867| 15-0} 26 | 12-4 | 652 | .. |Taste and smell have slight taint of organic matter. 
Ditto 3 miles above Liverpool ..|24 Oct., 1868/26 2) 5°8 | 20-4 /12:26 (8 [Clear and bright—taste not altogether satisfactory. 
Ditto junction of Toggerai ..| 2 June, 1868] 61) 17 | 4:4 | 2°53 | 11 Ditto taste and smell unexceptionable. River 
low. 
Cataract River, Loddon Crossing ..|— Dec., 1867} 5:4) 1:1 | 4:3 | 2:45 0°6 |Colourless—trifling sediment. ‘ 
Ditto near junction with Nepean|28 Feb., 1868) 43] 1:4 | 2:9 | 164 07 |Two weeks after a flood. Clear—no smell—softish 
taste. 
Ditto Broughton’s Pass ..| 6 Nov., 1868] 58} 2:0 | 3:8 | 2:27 0°7 |Clear and bright—faint taste of organic matter. 
Ditto ditto .. oe ..|L6 Mar,, 1869} 6:4) 1:6 4°8 | 2°63 | 1: Ditte no taste or smell 
Nepean, above Pheasant’s Nest ..| 2 Oct., 1868) 46} 1:3 3:3 | 1:53 | 1:4 Ditto ditto. 
Cordeaux, ditto < ..| 2 Oct., 1868} 4:2) 1:3 29 1170 O07 Ditto ditto. 
Nepean, below Pheasant’s Nest ..! 8June 1869 42! 10' 32! .. 08 Ditto ditto. River pretty full. 
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I. II. 
i When 
Source of Specimen. Collected. 


Nepean at Douglass Park .. 
Ditto, at Blaxland’s Mill .. 
Ditto, at Penrith .. aie 

Couridjah Lagoons 

Wollondilly, near Goulburn .. 


28 Feb., 1868 
8 Nov., 1867 
11 Mar., 1869 
7 Mar., 1868 
26 Apl., 1868 


Mulwaree ae ne .. |27 Apl., 1868 
Paddy’s River.. 00 -. |2¢ Apl., 1868 
Wingecarribbee 50 -. |27 Apl., 1868 


14 June, 1868 
7 Nov., 1867 
9 May, 1868 

21 May, 1868 

20 May, 1868 


Cox, below junction of Lett .. 
Warragamba, near mouth .. 
Grose .. ae 00 Se 
Colo re 
Wheeny, below junction of 
Little Wheeny.. 60 
Ditto, at'labarag Gap... 
Burrolow Creek . 90 Bo 
South Oreek 96 a0 
Cook’s River, at Canterbury.. 
Woolli Creek .. 
Prospect Creek, site of Reservoir 
Ditto ditto 0 
Ditto, near Bull’s Hill 


29 Sep., 1868 
28 Sep., 1868 
10 June, 1868 
11 Nov., 1868 
12 June, 1869 
— Feb., 1869 
19 May, 1869 
— Aug., 1868 


Yan Yean, Melbourne 9 Sep., 1868 
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Remarks. 


Hardness 
° 


——$- ——— 


1:6 |T'wo weeks after a flood. Clear—softish taste. 

5°8 |No eolour, taste, or smell—slight sediment. 

34 |Dirty white, almost opaque, from diffused clay. 

none|Faint tawny colour—tastes slightly of organic matter. 

8° |Opalescent from fine clay. Taste not quite satisfactory. 
Contains a notable proportion of iron and carb. acid. 

Like the last. Iron abundant. 

2'3 |Clear—no taste or smell. 

2-1 |Slightly coloured—faint taste of organic matter. 

notable. 
1-4 |Very slight milkiness—no taste or smell. 


29 


ae 


Tron 


4: |\Clear and bright—no taste or smell—slight sediment. 
0°65 Ditto taste and smell unexceptionable 

08 Ditto ditto. 

18 Ditto ditto. 

0 65 Ditto ditto. 

up Ditto ditto. 

9 |Clear—soft saline taste. 

73 [Slightly milky—taste not agreeable. 

3° |Clear and bright—taste good. 


Opaque from diffused clay—ereek not running. 

As before. Much rain of late, but creek not running. 
.. {Like the last—creek not running 

16 {Slightly coloured 
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Art. XI.—On Gold Refining by Chlorine Gas, by F. B. Miller, 
Fisq., F.C.S., Assayer in the Sydney Branch of the Royal 
Mint. 

[Read before the Society, 1st December, 1869. ] 


THERE is no recorded instance of gold having been found in an 
absolutely pure state. Every natural alloy of gold (or native 
gold as it is called by mineralogists) contains more or less silver, 
and in almost all bullion resulting from the melting of Australian 
alluvial gold the portion that is not gold consists chiefly of silver, 
with only a very small proportion of foreign metals, usually 
copper and iron, with occasionally a little lead or antimony, and 
sometimes a trace of tin, iridium, &c. This, however, though 
true generally, is not always the case with gold obtained from 
quartz by amalgamation, as the mercury occasionally reduces 
and takes up other metals, as well as the gold, which appear in 
the bullion on melting. The accompanying table will give some 
idea of the proportion of the precious metals contained in the 
gold from the various districts of New South Wales after 
melting :— 
‘TABLE shewing the proportion of Gold and Silver, in charac- 
teristic samples of Gold-dust, from various localities in New 
South Wales (after melting). 


- Gold Silver 
Locality in 1000 parts. in 1000 parts. 
¢ Boonoo IBOONOOw. yee ea SO4pLONOD Oe | noOmto2osS 
= || Wamaneel eo) Meso 0 era one 1s sce ib 
=z j Timbarra. Hecke co eee pehOSRtOMSOSi neers pas OnLOLo 
5 | Peel River . Ba ee diene O29) Sl Om 
7, | Rocky River Bee ini se eo CACO OLE Ola LOS 
WNpidle: ey ey 993 tal 987i eer Obie GS 
( Bathurst Te Wte-GEL aaa Oo at OOO SW ie lO Aaton Oe 
Ola aie ea cen kettle Fads oe I tOhOS Se ee eNO ORCONGS: 
a | tens Bs aes ee Mento hie ceil Oat 
Sp Cppiiihen 2 a eee ee DEO: aes 
Ope tambaroorsy.. 6s) ces14-4. 943 tonOa4i, uty 254i to42 
Eaeluron i op et) (1G to, 028 . a aaTeitoGS 
MGT OTAVCS «na cea ee een) (OILS ase) 4, 88 
Wandeyer =. <.. 2... 9946) t0.959,) (5) wib3) to 87 
(@Burran gouge aan) oa oaS Loe AS 
2 |) AC ote 7 icc Sepe eso eee POU EL Pr) etoile 
a j Braidwood et eee ee ee OD ORtONO SA IO TAtOLOe 
5 aie ee Bp engine Mt ea ou wie ae 
RP CIES ALC RG vonaain nosed ry De 
Neniandah SAH BEAN acco ISS Bec ae dus) 


Tt will be seen that the most argentiferous is that from Boonoo 
Boonoo in the north, containing as much as 34 per cent. of 
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silver. This approaches in composition the gold from the pro- 
ductive Thames district of New Zealand; while the gold from 
Nerrigundah in the south only contains 1°5 per cent, of silver, 
the remaining 984 per cent, beg gold with a trace of copper. 

An interesting and as yet unanswered question here arises,— 
is this argentiferous character in any way connected with the 
geological structure of the district ? 

It is a fact, and certainly a very curious one, whether it arises 
from accidental causes, or whether it may hereafter be traced to 
peculiarity in the rocks whence the gold of the different districts 
is derived, that its quality or fineness deteriorates the farther 
north we go. In other words, it contains more silver and less 

old. 

: Thus the average fineness of Victorian gold is about 23 carats, 
that is to say, it contains about 96 per cent. of gold and 3% of 
silver, with 3 per cent. of base metals ; while, on passing north, 
we find the average fineness of New South Wales gold to be 
only 22 carats1g grain, or to contain 933 per cent. of 
gold and 6 per cent. of silver. On going still farther north to 
the colony of Queensland, the average fineness is little more than’ 
21 carats (considerably below standard) or it contains 874 per 
cent. of gold and 12 per cent. of silver; that from Maryborough 
containing as much as 14 per cent. of silver and only 85 per 
cent. of gold. 

These are averages only. Itis not to be supposed that there 
is a regular and consecutive diminution in fineness with every 
degree of latitude we go north. There are exceptional localities 
in the north of this colony where the gold found is ofa high 
degree of purity, as at Rocky River, where it is over 23 carats 
fine, or 96 per cent. 

Possibly at a future time our geologists may be able to throw 
some light on these curious facts, and the exceptional cases may 
then even help in explaining the apparently general rule. 

The point, however, of principal interest, as far as regards the 
subject of this paper consists in the fact that, as the alloy 
obtained by the gold miner is poorer in gold, it is proportionally 
richer in silver. 

According to the published returns, 6,820,198 ounces of gold 
have been received for coinage in the Sydney Mint, between its 
establishment in May, 1855, and December 31, 1868. 

The average assay of this quantity would be about 943. In 
other words it contained 943 per cent. of gold, 5 per cent of 
silver, and 3 per cent of base metals. 

Allowing an average loss of 2 per cent. in melting the gold 
dust, there would remain, after smelting, 6,683,795 ounces of 
bullion, and as the silver it contained amounted to 5 per cent. 
of this quantity, the gross amount of silver in the gold received 
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for coinage was 334,190 ounces, being at the rate of 24,750 
ounces per annum, 

The average proportional quantity of silver contained in the 
gold arriving in Sydney is at present very much greater than 
that given above, owing to the large amount of silvery gold now 
being found, especially in the neighbouring colony of Queens- 
land, and for the year 1868 was not less than 36,000 ounces 
(£9150), and was probably (including that in the gold shipped 
direct as bullion by the banks) nearer 42,000 ounces. 

Most of the silver thus naturally present in the gold has 
hitherto been lost to the colony, owing to the expense in Sydney 
of the acids, &c., necessary for its extraction by any of the usual 
methods of refining, which left little, if any, margin of profit on 
the operation. It therefore seemed desirable that some easy 
and economical process should be contrived for refining, in 
Australia, without the aid of costly plant and chemicals. 

Twelve months ago, a paper of mine, describing a new process 
for refining and toughening gold by means of chlorine gas, was 
read before the Chemical Society, London, a reprint of which, 
from that Society’s journal, now lies upon the table. 

As since the publication of that paper the method of refining 
therein proposed has been successfuilv brought into practical 
operation on a large scale, both here and in New Zealand, and 
there is a probability that its adoption will, before long, become 
more general, I lay before the members of this Society a some- 
what detailed account of the process and some of its more 
striking results. 

I shall, as far as possible, avoid giving the details of the pre- 
liminary experiments which lead to the practical application of 
the process, and which have already been published in the 
journal of the Chemical Society ; but in order to render myself 
intelligible, some repetition of what is therein contained will be 
necessary. 

Most people at all interested in the matter, are aware that the 
ordinary method of separating silver from natural alloys of that 
metal and gold is a complicated and expensive process, and 
that the end is attained by melting the gold with at least 24 
times its own weight of silver, and then again separating by the 
action of acids} the silver thus added, and also at the same time 
the small quantity originally contained in the gold, thus leaving 
as a residue fine gold, assaying from 990 to 998 ; the rationale of 
the operation being this: If the natural alloy were simply placed 
in the acid, the very large excess of gold in the alloy would com- 
pletely protect the silver it contained from the action of the 
acid; but if the gold is melted with a large excess of silver, so 
that the silver greatly preponderates over the gold in the 
alloy treated, then the acid is able to exert its solvent action not 
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only on the silver thus added, but also on that originally con- 
tained in the gold. To arrive at this end, a complicated and very 
costly plant is required, besides large quantities of expensive 
acids, and several days are required in the operation. It is 
evident, then, that if all this complicated process can be avoided, ° 
and the silver simply and completely separated in one operation 
at the time the gold is being melted, a very great saving of time, 
of material, of plant, and of the interest involved in all these 
will be effected. 

Such an end is attained in the plan now -being adopted for 
effecting this operation. 

It is well-known that chlorine readily enters into combination 
with almost every known metal, the action in some cases being 
so violent as to be attended with vivid combustion. Many 
metals, such as lead, tin, zinc, and antimony, when introduced 
into this gas, even at ordinary temperatures, combine with it, 
forming highly volatile chlorides. The two latter, if in a state of 
fine division, burst into flame on being placed in an atmosphere 
of chlorive. 

Copper also exhibits spontaneous combustion under similar 
circumstances, but the resulting chloride formed is only slightly 
volatile. 

Silver immersed in chlorine gas at ordinary temperatures 
slowly unites with it, forming chloride of silver; but if the gas 
be passed over it while red hot, the action is much more ener- 
getic, the compound formed being more volatile than the chloride 
of copper, but much less so than those of lead, tin, zine, or 
antimony. 

The method of refining now to be described is based upon 
these facts. 

It consists simply in passing a current of chlorine gas through 
the gold, while in a melted state, which is easily done by thrusting 
into the molten metal a small clay tube connected with a stone- 
ware vessel in which chlorine is generated. 

The chlorine, on coming in contact with silver in the molten 
alloy, at once combines with it, forming chloride of silver, which, 
being of less specific gravity, rises to the surface of the melted 
go d, while the latter remains in a purified condition beneath. 

Chloride of silver has always been considered a somewhat 
volatile substance, and under circumstances such as those here 
described it was naturally supposed that it would either be 
sublimed in the flue, or escape entirely up the chimney, but in 
practice it is found that the volatility of the chloride is not nearly 
so great as might have been anticipated, and that if its surface 
is coated with a layer of fused borax, it may be kept melted at a 
high temperature without any very material loss. 

The furnace required for the operation is the ordinary 12-inch 
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square gold-melting furnace, the principal points to attend to in 
its construction being—l1st, that the flue should be as near the 
top as possible, so as to allow of the crucible standing high up in 
it without being cooled by the draught; and, secondly, that the 
furnace itself should not be too deep, so that when the pot is 
placed in the fire the bottom of it may not be more than three 
inches above the bars. 

The covering of the furnace should consist of two fire tiles, 73 
inches wide and 15 inches long, one of which should have a long 
slot or hole in its centre for the clay chlorine pipes, which I shall 
describe presently, to pass through. An iron cover will not 
answer, as it soon becomes much too hot for convenient working. 

The crucibles in which the refinage is performed should be 
French white fluxing pots (creusets de Paris, made by De Ruelle, 
late Payen, Paris), ordinary black lead pots will not answer, 
owing to the reducing action they exert on the compounds 
formed. To prevent the infiltration of the very fluid chloride of 
silver into the pores of the clay pots, which would otherwise 
occur, and necessarily entail loss, they are prepared, by filling 
them with a boiling saturated solution of borax in water, which 
is allowed to stand in them for ten minutes, and is then poured 
off; the crucibles being afterwards set aside to dry, the borax 
forms a glaze on the inner surface of the crucibles when they 
become hot in the furnace. 

When used for refining, these French clay crucibles are placed 

within black-lead pots, as a precaution against loss, should 
the former crack, which, however, seldom happens. The crucibles 
are covered with loosely fitting lids, with the requisite holes 
bored through them for the passage of the clay chlorine pipes, 
&e. Ordinary clay tobacco pipe stems, from 17 to 22 inches 
long, have been found to answer well for the purpose of passing 
the chlorine gas through the melted gold. Of late, a pipe made 
in London to order, } an inch in diameter. 22 inches long, and 
3-16 inch bore, has been found to answer all requirements. 
The chlorine generators should consist of the best glazed stone- 
ware acid jars, capable of holding from ten to fifteen gallons, and 
furnished with two necks. One of these openings should be 
stopped with a sound cork, or vulcanised indiarubber plug, if 
obtainable, through which should pass tightly two glass tubes, 
the eduction tube, and the safety or pressure tube, the length of _ 
the former being a few inches, and the latter eight or ten feet, 
spliced where necessary by means of vulcanized indiarubber 
tubing. The other opening, intended for introducing the oxide 
of manganese, &c., should be closed with a leaden plug covered 
with a short piece of indiarubber tube by way of a washer, and 
well secured. 

Hach generator should be charged with a draining layer of 
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small quartz pebbles, down nearly to the bottom of which the 
pressure tube should extend; on this layer should be placed 
from seventy to a hundred pounds weight of binoxide of manga- 
nese, in grains of about one-quarter inch cube, sifted from 
powder. This quantity will he sufficient to effect many refining 
operations, and will obviate the necessity of repeated dismantling 
of the apparatus. 

Each generator should be suspended to about half its height in 
a galvanized iron water bath. 

The chlorine gas is produced, when required, by pouring 
common hydrochloric acid (sp. gr. 1:15) down the safety-tube ; 
the apparatus being warmed by means of gas-burners beneath 
the water baths. The gas is conveyed from the generators by 
means of a leaden pipe fitted with branches to supply the several 
furnaces ; all intermediate connections beimg formed by means 
of vulcanized indiarubber tubing, which, if screened from the 
direct radiation from the fire, stands the heat well, even imme- 
diately over the furnace. All joints between the various pipes 
and indiarubber tubes are easily secured, and rendered perfectly 
gas-tight, with a cement consisting of a thin solution of india- 
rubber in chloroform. . 

Screw compression clamps on the indiarubber tubes give the 
means of regulating the supply of gas as required, and enable 
the operator to shut it off entirely as soon as the refining is over. 
The chlorine then, having no means of escape, accumulates in the 
generator, and soon forces all the acid up the safety-tube mto a 
vessel placed above to receive it, and, the acid no longer acting 
on the oxide of manganese, the supply of gas of course ceases. 

These generators are very convenient and manageable, and it 
is questionable whether a gas-holder for the chlorine (even if the 
practical difficulties in its use could be overcome) would be at all 
preferable. Two such generators as are here described, and 
three ordinary gold-melting furnaces have been found capable of 
refining daily about 2000 ounces of gold, containing about 10 per 
cent. of silver, between 9 a.m. and 2 p.m. 

Very many thousand ounces—(upwards of 200,000 ounces) — 
have now been refined by this process, and the mode of operation 
which has in practice been found the most advantageous has 
been as follows :— 

The French crucibles (say size 17 or 18), duly prepared with 
borax, having been placed in the cold furnace, and slowly and 
carefully heated to dull redness, the gold (from 600 to 700 ounces 
to each crucible) is introduced, and the fire urged until the metal 
is melted (the necessary generation of chlorine having meantime 
been commenced by the introduction of a little hydrochloric acid 
poured down the safety tube into the generators). 

In order to fit the pots, and avoid the risk of splitting them by 
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the wedging of the ingots at their contracted bottom, the gold 
for refinage is cast in moulds of a peculiar form. Two inches 
from one end, the sides and bottom of the iron ingot moulds 
converge so as to produce a slipper-shaped ingot, two of which 
placed face to face fit conveniently into the pot. 

As soon as the gold is melted, from two or three ounces of 
borax in a state of fusion are poured upon its surface. If the 
borax is added sooner it acts too much on the lower part of the 
pot, and if thrown in cold is apt to chill the gold. The clay pipe 
which is to convey the chlorine to the bottom of the melted gold 
is now introduced. (It is necessary to carefully heat the lower 
portion of this pipe for some ten minutes before introducing it 
into the molten gold, or it is apt to split.) At the moment of 
its entering the melted gold, the screw compression clamp is 
slightly lossened, so as to allow a small quantity of gas to pass 
through it, and thus prevent any metal rising and setting in the 
pipe, which is then gradually lowered to the bottom of the 
molten gold, where it is kept by means of a few small weights 
attached to the top. The compression tap is now quite relaxed, 
and the gas is heard bubbling up through the melted metal, 
which it does quietly and without projection of globules from the 
pot. R 

Sufficient hydrochloric acid must be added to the generators 
from time to time to keep up a rapid evolution of chlorine. A 
rough general rule is to allow 1 imperial quart of acid of 1:15 sp. 
gr. to every 10 ounces of silver in the alloy operated on. 

The column of liquid in the safety tube, acting, as it does, like 
_a barometer, affords a ready means of knowing the pressure in 
the generator, and of judging of the rate of production of the 
gas, as well as at once showing by its fall if anything irregular 
has occurred, such as a leak or a crack of the chlorine pipe or 
pot. From sixteen to eighteen inches in the safety tube corre- 
spond to, and balance, one inch of gold in the refining crucible. 
When the chlorine is first introduced into the melted gold a 
quantity of fumes are seen to pass up from the holes in the 
crucible lid; these are not chloride of silver, but the volatile 
chiorides of some of the baser metals, and they are especially 
dense when much lead is present in the alloy under treatment, 
forming a white deposit on any cold substance presented to 
them. After a time, longer or shorter, according to the impuri- 
ties in the gold these fumes cease. So long as any decided 
quantity of silver is present in the molten gold, the whole, or 
nearly the whole, of the chlorine is absorbed, little, if any, 
appearing to escape and to be thus wasted; and it is found that 
the better the supply of chlorine the quicker is the operation. 

It is a curious circumstance that, though in toughening with 
corrosive sublimate, this substance is only thrown on the surface 
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of the melted gold, yet the whole mass is toughened by its action, 
it seems essential in using chlorine that the gas should pass to 
the very bottom to effect a complete refinage. 

As soon as the operation is nearly over fumes of a darker 
colour than those observed at the commencement make their 
appearance, and the end of the refinage is indicated by a peculiar 
flame or luminous yapour of a brownish-yellow colour (occasioned 
by the free and now waste chlorine escaping,) which can be seen 
on removing a small plug which fits into a hole in the lid of the 
pot. This, however, of itself is not a sufficient indication: the 
process is not complete until this flame imparts to a piece of 
white tobacco pipe, or similar substance, when held in it for a 
moment, a peculiar reddish or brownish-yellow stain. So long as 
it gives any other colour the refinage is unfinished. 

‘When these appearances are observed, (usually for gold con- 
taining about 10 per cent. of silver in about an hour and a half 
from the introduction of the chlorine), tho gas is shut off, and 
the pots removed from the fire, the white crucible lifted out of 
the black one, and, together with its contents, allowed to stand 
seven minutes, until the gold becomes cool enough to set or 
solidify. The chloride of silver, which remains liquid much 
longer is then poured off into iron moulds. The crucible is then 
inverted on an iron table, when the still red-hot gold falls out in 
the shape of a cone. This is slightly scraped, and then thrown, 
hissing, into a concentrated solution of common salt, to free it 
from any adherent chloride of silver. 

An alloy containing originally 89 per cent. of gold, 10 per 
cent of silver, and 1 per cent. of base metals, will yield on an 
average a cake of chloride, weighing, with a little adherent borax, 
16 ounces for every 100 ounces operated on. 

It is necessary very carefully to dry and heat the moulds into 
which the chloride of silver is poured, as the slightest moisture 
causes the latter to be violently dispersed while red hot, to the 
great risk of the bystanders. With ordinary care this will never 
happen, but attention is called to the point, asa very deliquescent 
chloride of iron is apt to form on the moulds. ; 

The gold is now fine, and simply requires re-melting into 
ingots. 

As before stated, it is found that all these operations can 
readily be performed, and about 2000 ounces refined per day in 
three common melting furnaces, between 9 am. and 2 p.m. 
98 per cent of the gold originally contained in the alloy operated 
on are then ready for delivery. 

The other 2 per cent. remaiti with the chloride of silver, par- 
tially in the metallic state, and partly in a state of combination 
with chlorine, and probably silver. 

To free the chloride of silver from this combined gold (that 
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mechanically mixed being eliminated at the same time), it is 
melted in a boraxed white pot, with the addition of from 8 to 10 
per cent of metallic silver, rolled to about one-eighth of an inch 
thickness. The chloride of gold is by this means reduced at the 
expense of the metallic silver, chloride of silver being formed 
while the liberated gold sinks and melts into a button at the 
bottom of the pot. As soon as the whole is thoroughly melted, 
the pot is removed from the furnace and allowed to stand about 
ten minutes, and the still liquid chloride of silver is then poured 
into large iron moulds, so as to form slabs of a convenient thick- 
ness for the next operation, that is its reduction to the metallic 
state. 

After the fusion of the chlorides, a small quantity of a curious 
spongi-form substance adheres to the sides of the crucible used, 
probably consisting of subchloride of silver ; but, since it always 
contains a little gold, care has to be taken in pouring off the 
fluid chlorides, to prevent this auriferous sponge from falling out 
and mixing with them. 

The fusion of the chlorides with metallic silver does not 
remove eyery trace of gold, but with proper care the amount 
remaining in the silver produced need not exceed three parts in 
10,000, or about two grains of gold in every lb. troy of silver, a 
quantity too small to pay for further extraction in this colony. 

The slabs of chloride of silver are reduced without difficulty 
by plates of wrought iron or zine in the usual way, but my friend 
and colleague Dr. Leibius has contrived a very excellent appa- 
ratus for this purpose, of which he will, I believe, read a 
description this evening. 

The Manager of the Bank of New South Wales has kindly 
allowed me the use of 500 ounces of Queensland gold to illustrate 
this paper. This quantity was divided into two nearly equal 
parts, one portion weighing 248 ounces was left in its original 
unrefined condition as seen in the ingot on the table; the other 
portion weighing 252 ounces was refined in the manner described 
above, and the resulting bar of fine gold assaying 995 is placed 
by the unrefined ingot for comparison, and the silver extracted 
weighing 38'8 ounces and assaying 991°1 lies beside it. 

Besides the separation and recovery of the silver as above 
described, another useful end is gained by this process. 

A very large proportion of the geld of Australia, more 
especially that obtained by amalgamation from our quartz veins, 
is more or less brittle, an effect generally due to the presence of 
small quantities of lead or antimony, rendering the bullion quite 
unfit for coinage or manufacture until it has undergone some 
process to render it tough. 

The methods usually employed for this purpose are either 
fusion with nitre and borax, melting with oxide of copper, or the 
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addition of corrosive sublimate (bichloride of mercury) to the 
melted gold. The two former of these plans are troublesome, 
from the corrosive action they exert on the crucibles; and the 
last, namely the ewployment of corrosive sublimate, which is 
that usually adopted, is most objectionable from the dense and 
highly injurious fumes evolved. 

In Victoria, this is regarded as so serious a matter in a public 
and sanitary point of view as to have induced the Municipal 
Council of Melbourne to institute an action at law against the 
Union Bank, to compel them to abate the nuisance thus created 
by their gold melting establishment. The passage of chlorine 
gas through the melted gold is found to effect the complete 
toughening of the metal by the elimination as volatile chlorides 
of the materials which render it brittle, while the evolution of 
the deleterious mercurial fumes is avoided. 

In the metallurgic treatment of the precious metals some loss 
is always sustained, but that incurred in the process here 
described is not found to be excessive. 

The average loss of gold in operating hitherto has been found 
to amount to 19 parts in every 100,000 of alloy treated, which is 
considerably less than would be met with in toughening an equal 
amount of gold with corrosive sublimate in the ordinary manner. 

The loss of silver has amounted to 240 parts in every 100,000 
of alloy operated on (containing originally say 10 per cent. of 
silver). 

There is no doubt that a considerable portion of both these 
losses would be recovered on further treating the pots and ashes 
remaining after the operation, and it is found that as manipula- 
tory skill is acquired the proportional loss of silver appears to be 
decreasing. 

In refining on the large scale gold containing 10 per cent. of 
silver the cost of the operation in Sydney, including labour and 
the above losses of gold and silver, but exclusive of rent of 
premises and superintendence, is about five farthings per ounce, 
but varying with the quantity of silver present in the alloy 
operated on. 

In England, where hydrochloric acid is a waste product of the 
alkali works, and all apparatus is cheaper, the cost of refining by 
this method would be proportionally less. 

The fineness of the gold produced by this process varies from 
991 to 997 in 1000 parts, the average, as found on a refinage of 
many thousand ounces, being 993°5, or 23 earats 3$ grains. The 
remaining 6} thousandths are silver, and this compares fayour- 
ably with any of the previously known practical processes, none 
of which leave less silver than this in the resulting fine gold. 

If the refined gold be subjected to a re-finage by chlorine, the 
amount of silver left in it can be reduced to 2-10 per cent., just 
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“asin the refinage by the ordinary sulphuric acid process the 
same result can be obtained by subjecting the refined gold to a 
further refinage with bisulphate of potash. For practical work- 
ing, however, this would probably never be attempted. 

The silver resulting from this method of refining is tough, but 
its quality varies somewhat according to the gold originally 
operated on: if the alloy treated contains much copper the 
greater part of this remains with the resulting silver, but the 
other metals are nearly all eliminated. 

The fineness of the silver hitherto obtained has varied from 
918:2 to 992°0 in 1000 parts, the average being 965°5. 

Analysis of the silver resulting from the refinage of gold known 
originally to have contained amongst the base metals in the 
alloy ecpper, lead, antimony, arsenic, and iron, gave the 
following results :— 


Silver ... at ie ae Ae On 
Copper hai 08 si bo 25°0 
Gold ... bi Hes se see 2:7 
Zine and iron... ae nae ... Traces 

1000:0 


A very extended series of experiments have been made at the 
Sydney Branch of the Royal Mint to test the value of this pro- 
cess, and the result has been (as mentioned by the Hon. the 
Colonial Treasurer, in his speech on the Budget, October 14, 
1860) that “active steps are now being taken to bring the 
system into operation” in that establishment. 


I have already, in the paper read before the Chemical Society, 
acknowledged the obligation I feel under to my brother officers 
—Mr. Robert Hunt and Dr. Leibius—for their kind help and 
encouragement in perfecting this process of. refining: but my 
especial thanks are also due to Professor Smith of the Sydney 
University, who, in the kindest manner, placed his laboratory at 
my disposal to assist me in this matter, and also to Dr. Thomson 
and Mr. Edward Hill for their valuable and friendly help. 


me. 
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Ant. XII—On a New Apparatus for reducing Chloride of Silver, 
by A. Leibius, Hsq., Ph. D., Assayer to the Sydney Branch of 
the Royal Mint. 


[Read before the Society, Ist December, 1869. | 


Iw the refinage of gold bullion by Miller’s new chlorine process, 
the silver contained in the alloy thus treated is eliminated from 
the latter in the state of argentic chloride, which, by a subse- 
quent process, is reduced to metallic silver. 

This reduction has always been effected in the usual manner, 
viz., by placing the slabs of fused argentic chloride between 
plates of wrought iron or zinc, with the addition of acidulated 
water. Although a perfect reduction to metallic silver has 
always been achieved, yet it required a considerable amount of 
time and manipulation, since the thick slabs of fused argentic 
chloride were, after two or three days, only partially converted 
into metallic silver, and had to be rearranged in order to expe- 
dite their complete reduction. Such manipulations, however, 
were not only found to be very objectionable on account of the 
time they required, but more so on account of the very disagree- 
able work which they caused to the operator. The reduced 
spongy silver was broken up by hand into small pieces, in order 
to ascertain its complete reduction, and was then boiled in 
acidulated water to free it from iron or zine. 

It remained, therefore, a desideratum to effect the reduction 
of the fused masses of argentic chloride in a manner which 
would, at the same time, be quicker in its execution, and also 
obviate the just alluded to manipulations. 

In 1868, Messrs. De la Rue, and Hugo Mueller, in London, 
constructed a galvanic battery, one pole of which consisted of 
fused agentic chloride, the thickness of a goose quill; the other 
pole of cylinders of zinc. Adopting this principle, I have 
endeavoured to construct an apparatus which should fulfil the 
requirements before referred to. 


After operating successfully with a small model, which I have 
brought here to-night, and which allows the reduction of about 
250 ounces of argentic chloride in fone operation, I have, with 
slight modifications, constructed an apparatus which will reduce 
from 1400 to 1500 ounces of argentic chloride in twenty-four 
hours. The apparatus and its dimensions are as follows :— 

Two thick boards, 15 inches long, are jomed together on both 
ends by three strong battens, so as to form an open box without 
a bottom, 13 inches long by 14 inches wide, and 15 inches high 
(inside measurement). The two boards forming the length of 
the box or frame contain seven vertical grooves, half an inch 
wide and half an inch deep, at intervals of 13 inch from each 
other. These grooves are cut down to a length of 12 inches, 
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leaving three inches of each board forming the legs of the frame. 

At the termination of these grooves passes horizontally a 
narrow slit, half an inch deep, and along the whole length of each 
board, into which a strip of metallic silver, }-inch wide and the 
thickness of about a 38d. piece, is tightly fixed, projecting on 
one side of the frame about 18 inches beyond each board. 

The 7 grooves already alluded to are for holding zine plates 
4-inch thick, 14 inches long, and 12 inches high, which rest on 
both sides on the strips of silver which, as just described, are 
jammed horizontally into the sides of the two boards; a con- 
nection is thus established between the 7 zine plates and these 
strips of silver. 

The second part of the apparatus consists of a wooden frame, 
cut out of asolid board 1 inch thick, and supplied with two large 
iron handles. The frame is the same length as the box holding 
the zine plates, but 5 inches narrower. It contains on each side 
parallel to the direction of the zine plates 12 slits, 5-inch long, 
which hold silver bands 34-inch broad, and the thickness of a 3d. 
piece. These silver bands are passed through the slits in the 
board, so as to form on each side of it six loops, 114 inches in 
length, and $ wide; the six loops on one side are exactly oppo- 
site to those on the other side of the board, at a distance of about 
9 inches. They are intended to hold the slabs of argentic 
chloride, which are 12 inches long, 10 high, and about $ inch 
thick, and are put through these loops lengthways, projecting on 
each end about 1 inch beyond the silver bands. 

The whole frame holds as before stated; six of these slabs of 
argentie chloride, which are placed between the six spaces formed 
by the seven zine plates, from which latter they are about ¢ inch 
apart on each side. 

The projecting horizontal strips of silver jammed into the 
sides of the lower frame are then connected with the ends of the 
silver forming the loops in which the argentic chloride is sus- 
pended, and the whole apparatus thus charged is placed in a tub 
filled with water. After a short time galvanic action is discernible, 
the liquid gets gradually warmer, and a strong galvanic current 
is observed. After about twenty-four hours the action has 
nearly ceased, and the whole argentic chloride is found to be 
completely reduced to metallic silver, which retains in the silver 
loops the same shape, and, outwardly also, nearly the same 
appearance as when first introduced as argentic chloride. The 
latter contains always more or less chloride of copper (eliminated 
together with the silver during the operation of refinage by 
chlorine), which is reduced together with the chloride of silver. 
In fact, this soluble chloride of copper helps to act as an exciting 
liquor for the battery. In the first experiments a weak solution 
of salt (chloride of sodium) was used as exciting liquor, but it 
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was found that this could be dispensed with and only common 
water used; the action, however, is in this case a little retarded, 
and does not become powerful until about two hours after the 
battery is set. By using a part of the resulting liquor from a 
previous reduction of argentic chloride, and which contains 
chloride of zine, it has been found that the galvanic action sets 
in very rapidly, and accelerates thereby the completion of the 
reduction. ; 

No acid is used, and therefore the amount of zine used in each 
reduction has invariably been found to be almost the theoretical 
quantity required to combine the chlorine of the argentic chloride 
treated with the metallic zine, in order to form chloride of zine. 

The quantity of metallic zinc thus used was always from 24 to 
25 per cent. of the weight of the argentic chloride reduced. 

The reduced silver is boiled out in acidulated water, in order 
to remove the basic and oxychlorides, and finally in pure water, 
while still suspended in the silver loops. As soon as it is taken 
off the last boiling it is immediately ready for the melting pot, 
since the heat from the boiling water dries the porous mass of 
silver sufficiently to allow of its immediate melting. The seven 
zine plates when first used weigh about 140 lbs. avoirdupoise, 
the six slabs of argentic chloride, of the dimensions already given, 
weigh about 1400 ounces troy. 

The zine plates are used over again until too thin for that 
purpose, when they are remelted and cast into new plates. It 
has been found that the quantity of zine used is little, if at all 
increased, by prolonging the time of connection with the silver 
plates after the reduction is completed; the whole apparatus, 
when once set in operation, can therefore be left to itself until it 
is found convenient to melt the reduced silver. 

While this apparatus reduces the argentic chloride much 
quicker than if the latter is simply placed in contact with zine or 
iron plates, it obviates any handling of the argentic chloride from 
the time the latter has been placed im the silver loops, until the 
reduced silver is ready for the melting pot—advantages which 
have been fully appreciated by those who formerly had to resort 
to tedious and disagreeable manipulations. 
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Arr. XIIT.—Remarks on Tables for calculating the Humidity of 
the Air, by H. C. Russell, Esq., B.A 


[Read before the Society, Decr. 8th, 1869. ] 


BEFoRE proceeding to explain my humidity curves, I will compare 
the work necessary, in order to find the humidity by the two 
methods in common use. 

I need scarcely remind the members of this Society that the 
most common method of finding the humidity of the air is by the 
formula of Dr. Apjohn, of Dublin, or some modification of it. 
For the purpose of the present comparison, I will make use of 
his well-known formula, omitting only the small correction for 
height of barometer; and I do so because the other method does 
not take the barometer into account. 


The formula is then: Humidity = — 
N 


where N=Tension of vapour at dry bulb 
F=f’ — (01147xd) 
F’=Tension of vapour at wet bulb 
d=Difference between dry and wet. 
Taking an example, the computation is— 


Dry bulb ... 63.3 01147 
Wet ditto .:. ~55.7. 7.6 
Difference... 7.6 6882 
8029 
087172 
From table of vapour tension FY = 444 


087 Humidity 


From table of vapour tension N=.582 = .3570_ ~—«.618 
3492 or 61.3 


780 
582 


1980 

1746 

The other method coming, I believe, into very general use is 

2) the tables of Mr. Glaisher, of the Royal Observatory, 
reenwich, 
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Taking the same example as before, and working out the 
humidity by these tables, we get— 

Humidity opposite wet bulb in tables eee) 

For an increase of 1’ in wet bulb+ 4x.7=+ 2.8 
61.8 

For an increase of 1° in dry bulb—4 x .8=—1.2 
60.6 

It will be seen that Mr. Glaisher’s tables save a great deal of 
time; but, simple as the operation is, when it has to be often 
repeated, there is a risk of error from the use of opposite signs. 

I have for some years felt convinced that it was possible so to 
arrange a table of humidity as to ayoid the necessity for calcula- 
tion; but whenever I have tried to arrange it in figures, the 
extent of the table appeared to stand in the way of its usefulness. 
I once calculated all the useful values of F + N from 26: to 81- 
for Apjohn’s formula, and the results alone occupy 120 pages of 
closely-written figures. 

It was not until some few months since, when considering the 
matter, that I saw how to construct these curves, which I think 
have accomplished the desired result. 

For thirteen years a regular series of observations were taken 
at the Royal Observatory, Greenwich, with dry and wet bulbs 
and direct dew point instruments (Daniel’s) with a view to obtain 
the relation between them. The result is given in the form of a 
table in the Greenwich results, and also in Mr. Glaisher’s tables, 
of which it forms the basis. This table gives factors by which 
to multiply the difference between the dry and wet bulbs in 
order to obtain the difference between the dry bulb and dew 

oint. 
: From this table I have computed the differences between the 
dry and wet bulbs corresponding to all degrees of humidity from 
40 to 99, by means of the formula. 


ie: 
ies 
100 
T’ in tables of tension of vapour gives P 
then B—P 
—_—=d 
F 
where 
T=Tension of vapour at dry bulb 
h = Humidity 
T’ = Tension of vapour at dew point 
P= Dew Point 


B= Dry bulb 
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F\'= Glaisher’s factor at dry bulb temperature 
d = Difference between dry and wet. 


The arrangement of the table of curves is as follows :—61 
equidistant vertical lines were drawn to represent dry bulb tem- 
peratures from 30 to 90; ona sufficient number of these lines, 
and starting always from the straight line marked 100, with a 
scale of equal parts called Index. I marked the difference 
between the dry and wet bulbs for all degrees of humidity, from 
40 to 99; lines were then drawn through these points and con- 
stitute the curves. 


The vertical lines may be taken to represent so many ther- 
mometers with equal scales arranged in reference to lines 100, 
and starting from 30°, each one degree lower than the preceding 
one; upon the lower parts of these scales were marked the 
reading of the wet bulb for all degrees of humidity from 40: to 
99° under each dry bulb reading. - 


From this it is evident that given any dry bulb temperature 
and the difference between it and the wet, it is only necessary to 
place the index on the dry bulb line, look down it till the 
difference is found, and opposite will be found a line indicating 
the required humidity. 


Before closing these remarks there is one point to which I 
should like to draw your attention. I haye drawn the curve 
representing 40° of humidity on an enlarged scale bearing in 
mind then the expansion of water below 40: it is curious that 
this curve, so regular from 100° to 40°, should from 40: to 26° 
take such a remarkable change in direction, and then from 26° 
go on again almost parallel to its first part. Ihave not been 
able to see any satisfactory explanation of this, but I should 
have expected a regular curve. 


ERRATA. 


Page 134, tenth line from top of page, for ‘level scheme,’’ read low level 
scheme. 

Page 136, ninth line, read “gallons per day, if only,” &c., with a colon (:): 
at “area,’’ in the tenth line. 

Page 136, at 5th line from bottom of page, read “‘ the rise was rapid,” &c., 
and in second line, read “‘it did so before reaching Kangaroo Point,” &c. 

Page 137, last line, full stop (.) for comma. 

Page 138, line 21 from top of page, read Wet Tor on WasrE WEIR Dam, 
as the heading of the succeeding paragraph. 

Page 142, the dots or points after the figures 8, 3, and 15, are intended for 
degrees (0). 

Page 145, seventeenth line from bottom, read ‘ proposed engine house.” 
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The area of George’s River, between Liverpool dam and Kangaroo Point, 
from the Parish maps, is 3400 acres, including Bays and deep water Creeks. 
Its length is 203 miles, as per diagram. 

CHARLES MAYES, 
Civil Engineer. 
179, Pitt Street, Sydney, 
12th December, 1870. 
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